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..LIGNITE DRILLING DURING.19.79 IN WARD^MOUNTRAIL, 

DIVIDE COUNTIES, WESTERN NORTH DAKOTA

By U.S. Geological Survey 

and

North Dakota Geological Survey

Introduction and acknowledgments

A drilling program was conducted in western North Dakota by the North 

Dakota Geological Survey (NDGS) under Grant No. 14-08-0001-G-551 from the 

U.S. Geological Survey. The drilling was done as part of the U.S. Geological 

Survey's program to evaluate and classify mineral lands in the public domain. 

The purpose of the program was to gather data on the thickness, quality, 

extent, and recoverability of lignite beds and the lithologic characteristics 

of the coal-bearing Paleocene Fort Union Formation.

This report includes geophysical logs, descriptions of samples, and 

locations of the test holes. The lignite beds shown at the top of each log 

include most of the beds more than 2 ft thick and were generally determined 

from the density logs, but where there were depth discrepancies, sample depths 

were used to determine which log to use.

Test holes were drilled in three general areas between June 13, 1979, and 

September 26, 1979, with the first hole in Ward County (Area A) and the last 

hole in Divide County (Area C). For convenience of reference, the areas are 

designated A-C, with the general locations shown on figure 1. Test-hole 

locations are shown on the area maps (figs. 2-4), and specific locations are 

on the log headings using the system of land survey in use by the U.S. Bureau 

of Land Management. The distances from section lines are approximate. Eleva 

tions are also approximations taken from topographic quadrangle sheets or,
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where topographic coverage was lacking, from altimeter surveys.

The total number of test holes and the area in which they were drilled 

are as follows: Area A, Ward County, 17 holes; Area B, Mountrail County, 31 

holes; and Area C, Divide County, 69 holes._Total drilling was 44,688 ft. ___

Fieldwork was carried out by the following NDGS personnel: Clarence 

G. Carlson, Thomas Belling, Gary Stefanovsky, and David Lechner. Coordination 

and technical guidance were provided by Clarence G. Carlson, NDGS, and Susan 

Cook and John Spencer, U.S. Geological Survey.

A forward rotary drill was used with water as the drilling fluid. 

Continuous 5-ft samples were collected, except where circulation was difficult 

to maintain and sample returns were not satisfactory, no samples were collected, 

Samples were logged by the geologist in the field and then bagged and placed in 

the storage facilities of the NDGS, Grand Forks, N. D. A driller's log for 

each test hole was obtained, and these logs are on open file at the NDGS 

Grand Forks office.

The logging procedure was to run the gamma-ray, self-potential (SP), and 

resistivity probes, followed by the density probe. Where only glacial drift 

was penetrated, no density log was run. Owing to mechanical failure, no 

gamma-ray logs were obtained for a few holes in Mountrail County.

Test holes were given letter and number designations prior to the drilling 

season. One site (79D62) was later deleted, but to avoid the confusion of 

renumbering subsequent holes, the original designations were retained.
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NORTH DAKOTA GEOLOGICAL SURVEY

Hn1*Mn- 79W1 MapflO Topo Date: 6-26-79 State: ND

Elev.; 2103 fget Location: T. 152 g i R. 86 | j Sftr . 32 ; Trarf; baaa

2600

Coiinty; Ward 
depth: 523 feet

Measured:__2£_ft
beds: 297-302; 328-330; 401-406; 490-492

Hole size: 4-3/4 in. Air D Water 00 Cored: Yes Q No

Remarks:

Gary
Geophysical logs
recorded by: Lechner

Lithology

Gamma
T.r. 2 Range 100 cps 
Recording speed 20."/niin

w i

Logged depth 523 feet

Density
T.C. 2 Range 100 cps 
Recording speed 10."/mi 
Logged depth 523 feet

Depth 
2

4_» 4J

8

- 0- 17

-17- 20 
_20- 50 
_50- 90 
90-135 

135-190

190-193 
193-203 
^03-204
-204-207

207-208 
J08-211

111-213
-213-245

.245-247 
JM7-293

-293-297
-297-320

Gravel, brown, sandy
Gravel, brown
Till, gray, silty
Till, brown, silty
Till, gray, silty
Claystone, grayish-brown,
carbonaceous, silty
Lignite
Claystone, grayish-green
Lignite
Claystone, grayish-green,

Lignite
Claystone, grayish-green,
carbonaceous
Lignite
Claystone, grayish-green,
carbonaceous
Lignite
Claystone, grayish-green,
carbonaceous
Lignite
Siltstone, grayish-green,
carbonaceous, sandy

-0-0

-50

-20

klOO .

-40

-150

-EOS60

-250

- -80

-300



Hole number—continued

79 Wl

Lithology

Gamma 
T.C__L Range 1QQ CPS

Recording speed 2Q * 
Logged depth _523_jieet

Density
T.C. Range
Recording speed 2p_Jt/min 
Logged depth 523 feet

Depth
vt

*j O

320-330 Lignite
330-340 Claystone, grayish- 

brown, silty
340-345 Siltstone, grayish- 

brown, clayey
345-377 Claystone, grayish- 

green, silty
377-380 Lignite
380-397 Claystone, grayish- 

brown, carbonaceous
397-405 Lignite
405-420 Sandstone, grayish- 

green, medium grained 
silty

420-520 Claystone, grayish- 
brown, carbonaceous

-300

-100

-550

- -ISO

-600



79W1 Hole number—continued

SP
Sens, setting 1QO m 
Recording speed20_ft/min 
Logged depth J23_feet

Resistivity 
Sens, setting —iP-
Recording speed 2Q.fymin 
Logged depth 523 feet

Depth

1

1
10

-0-0

h-50

I ! 
r -20!

L

-40

M50

-206~60 i

250
-80

i

-300

I-

L
L -loo
i
Li
L-350



79W1 Hole number—continued

SP Resistivity 
'Sens, setting 50Sens. gpfHng 100 MV .^vi«. oww^^5 _____ 

Recording speed_20ft/ minjRecording speed20ft/min 
Logged deprh523 feet Logged depth 52 3 feet

Depth

II

3SO

i

1
1 

i
j
-i 

j

"I

H
1
J

11

- -120

-400

h-450 
-140

-500

- -160

-550

r
L -iso
k-600

H650 -200

-700

- -220!

-750



Hole 79W2
. 2140 ft.

ft

NORTH DAKOTA GEOLOGICAL SURVEY

Map! NO Topo Dare; 6-21- 79 Sfater ND flinty;

. T.
2586

R.M-w', Sec. 7 , Tract: dccc 
Hole size: 4-3/4 in. Air

inite beds: 188-192; 226-228; 358-364; 375-380; 446-452; 484-486;

depth: 584 feet 

,: Yes D No
Lig

518-520? 554-559; 573-576

Remarks:
Litholoey 
Recorded by: Stefanovsky

Y Geophysical logs 
Geologist Mb recorded by: __ Lechner

Lithology

Gamma
T.C.—2-Range 
Recording speed 19_"/min 
Logged depth

Density
T.C. 2 Range 100 cps Depth 
Recording speed 2£L* 
Logged depth 584 ft

_ 0-1 Gravel, brown, sandy
1- 7 Till, brown, sandy

"~ 7-27 Till, brown, clayey, silty
— 27-40 Till, gray, clayey, silty
— 40- 52 Till, gray, silty, clayey
_ 52- 60 Till, brown, silty, clayey
__ 60- 80 Till, brown, silty, clayey

80- 90 Till, brownish-gray, clayey.
— silty
_ 90-103 Till, gray, clayey, silty
_ 103-106 Gravel, brown, sandy

106-130 Till, gray, clayey, silty
130-131 Lignite

~~ 131-153 Till, gray, clayey, silty
— 153-167 Sandstone, bluish-green,
— very fine-grained, silty
_ 167-174 Claystone, gray, carbon-
_ aceous

174-175 Lignite
~" 175-180 Siltstone, bluish-green,
— clayey
_ 180-182 Siltstone, bluish-green,

	clayey
182-184 Claystone, brownish-gray,

"" carbonaceous
— 184-186 Lignite
« 186-200 Claystone, bluish-green,
__ carbonaceous, silty

200-213 Claystone, bluish-green,
~~ carbonaceous, silty
— 213-215 Lignite
— 215-220 Sandstone, greenish-gray,
— fine-grained, silty
__ 220-224 Siltstone, greenish-gray,

	clayey
~ 224-225 Lignite
~ 225-240 Claystone, grayish-brown,
— silty, carbonaceous

12

-0-0

-50

-20

-100

-40

H50

-250

- -80

-300



Hole number—continued

79W2

Lithology
T.C

Gamma
- Range.10° °PS

Recording speed 20 ft/min 
Logged depth58Q_f§et__

Density Depth

Recording speed iJL 
Logged depth 584 feet

240-248 Claystone, grayish-browr
silty, carbonaceous 

248-253 Sandstone, greenish-blue
fine-grained, silty 

253-260 Claystone, grayish-brown
silty, carbonaceous 

260-273 Claystone, grayish-brown
silty, carbonaceous 

273-275 Lignite 
275-280 Claystone, brownish-gray

carbonaceous, silty 
280-287 Sandstone, blue-green,

fine-grained, silty 
287-300 Claystone, brownish-gray 5

silty
300-318 Sandstone, greenish-blue 
318-320 Claystone, grayish-brown

silty 
320-357 Claystone, grayish-brown

carbonaceous 
357-360 Lignite
360-361 Lignite
361-370 Siltstone, grayish-brown

carbonaceous, clayey 
370-381 Lignite 
381-385 Siltstone, grayish-brown

carbonaceous, clayey 
385-400 Claystone, grayish-brown

carbonaceous, silty 
400-415 Claystone, grayish-brown

carbonaceous, silty 
415-438 Siltstone, grayish-brown,

carbonaceous 
438-443 Claystone, greenish-blue 
443-446 Lignite 
446-451 Claystone, greenish-blue

silty 
451-470 Siltstone, greenish-blue

sandy
470-472 Lignite 
472-479 Siltstone, bluish-gray,

sandy

-100

-350

- -120

-4OO

H450 
-140

-500

- -160

-550

- -180

-600

13



79W2 Hole number—continued

Lithology

Gamma 
2 Range 1QO CP ST.C

20 c Recording speed —— "/min
T A / u 58° f * Logged depth

Density 
T.C._!
Recording speedIPJt/min 
Logged ^pfh 584 ft

Depth
VIIM

*j O ej 4~* 
u U

479-481 Lignite
481-485 Siltstone, bluish-gray,

clayey 
485-516 Claystone, grayish-brown,

carbonaceous, silty 
516-518' Lignite 
518-549 Claystone, grayish-brown,

carbonaceous, silty 
549-551 Lignite 
551-580 Claystone, grayish-brown,

carbonaceous, silty

14



79W2 Hole number

SP 
Sens, settir 
Recording 
Logged dej

0
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to 

CO 

60

too 

no

HO 

IkO

no

zoo

220

ZSO

300

310

J¥0 

360

15

1

Resistivity Depth
lg 100 MV <?Pnc cPttino- 50

speed 20 ft/ mi
,tfc 584 feet

n Recording speed2p_ft/min % %
T.nmrpd dentil 584 feet £ <g
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1 i ! , :
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79W2 Hole number—continued

SP Resistivity 
50

Depth
Sens, setting 100 MV , 0 ___.._ 
Recording speed_2p_ &/ minJRecording speed 20_ft/min
Logged depth J>MJ!^_ Logged depth 5J4_feet



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; 79W3 MapNo Topo Date: Jb^liZL State: ND Coimty: Ward
, R._§i.W , Sec. _11_ , Tract: cccbElev.; 214Q feet Location: T.

Measured:__iZi_ p§? 117 f$t Hole size: 4-3/4 in. Air Q Water

Lignite beds: ——

564 feet

140.5-144; 222-225; 252_254 ? 304-306;
Cored: Yes Q No

390-402; 456-460

Remarks:
Lithology 
Recorded by: Thomas Belling

„ . . Y« Geophysical logs 
Geologist 1% recorded by: Lechner

Lithology

Gamma 
T.C._2_ Range 100
Recording speed ̂ O/Vmi 
Logged depth 564 feet

Density
T.C. JL_ Range 10Q cps 
Recording speed 2£L"/min 
Lo^ed depth 564 feet

Depth

s

0- 1 Silt, black
1- 44 Till, brown, sandy, clayey

silty, gravelly 
44- 84 Till, gray, sandy, clayey,

silty, gravelly
84- 86 Claystone, bluish-green, 
86-100 Claystone, gray, silty 

100-136 Sandstone, grayish-green,
medium-grained, silty 

136-139 Claystone, gray 
139-141 Lignite
141-160 Sandstone, green, medium- 

grained, silty 
160-164 Claystone, brown 
164-169 Claystone, bluish-green 
169-183 Claystone, light-brown,

silty
183-185 Lignite
185-188 Claystone, brown, silty 
188-190 Lignite
190-212 Claystone, grayish-brown, 

silty
212-213 Claystone, dark-brown
213-217 Claystone, grayish-brown
217-218 Lignite
218-220 Claystone, brown
220-222 Lignite
222-226 Claystone, brown
226-239 Claystone, grayish-brown, 

sandy
239-242 Lignite
242-301 Claystone, light-brownish- 

gray, silty

17

-0-0

-50

-20

r-100

-40

-150

-EOS60

-250 

~ -80

^-300



Hole number—continued

79W3

Lithology

Gamma
T.C. 2 Range lQO_c£s_ 
Recording speed 20. fymin 
Logged depth _564_feet_

Density
T.C. 2—— Range 10 ° CPS 

Recording speed 20_ft/mjn

Logged depth

Depth

i-> O
o "

301-308 Siltstone, greenish- 
brown, clayey

308-322 Claystone, grayish-brown f 
silty

322-343 Sandstone, grayish-green, 
medium-grained, clayey

343-362 Claystone, brown
362-384 Claystone, brown, silty
384-388 Lignite
388-394 Claystone, brown, silty
394-401 Lignite
401-426 Claystone, brown
426-453 Claystone, gray
453-456 Lignite
456-463 Claystone, grayish-brown
463-474 Claystone, brown
474-486 Siltstone, greenish-gray 

clayey
486-487 Claystone, dark-brown
487-488 Lignite
488-491 Siltstone, grayish-green

clayey 
491-533 Claystone, grayish-brown,,

silty 
533-536 Siltstone, grayish-green7

clayey
536-542 Claystone, brown 
542-551 Claystone, green 
551-560 Claystone, grayish-brown

silty

-300

_ -100

- -ISO

-600

18



79W3 Hole number—continued

SP
Sens, setting 10° *™ 

Recording speed_20_ ft/min 
Logged depth 564 feet

Resistivity 
setting. 50

Recording speed.20_ft/min 
Logged depth 564 feet

Depth
tfj
IM

*-> 4>
W *•*

£ 2

-i

-1

—i
i 

-|

-0-0

-201

j- 

-100

-40

150

-200-60

-250

- -80

h-300

h

P -,oo|

i 
U-350

h
19



79W3 Hole number—continued

Resistivity
\g_50_

SP
Sens, setting 100 MV _____ o ___ ___._ 
Recording speed20_ ft/ minjRecording speed20n/min 
Logged depth 564 feet |Logged depth 564 feet

Depth

1

H

-j

H

1 
i

3^<9

- -120

-400 j

-450

-I40J

-500

r- -160i
h
h- 
i
-550

- -I80 

600
~

h-650 
I -200

20

-700

i-

- -220

-750



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:-Z2M. Map Topo 
N

Date:_§z20zZl State: ND f!nnnfy: Ward_
Elev.; 2131 feet Location: T.JSJLl, R.-86_W, Sec._JLl_, Tract: _bcbb___ Drilled depth: 502 feet

FNLMeasured: 1584 ftggfcr 22 ft FWL, Hole size: 4-3/4 in. Air Q Water 00 Cored: Yes Q No 
Lignite beds: 72-76; 230-232; 240-242; 326-332;______________________

340-346; 410-413; 446-448

Remarks: ____________.___
Lithology
Recorded by: Gary Stefanovsky

Ye^ Geophysical logs 
Geologist tS recorded by: Lechner

Lithology

Gamma
J_ Range 100 cpsT.C..

Recording speed ^£
Logged depth 502 feet

100 cps
Density

T.C. _!_ Range 
Recording speed ^-P- 
Logged depth 502 feet

Depth

0- 4

4- 12 
12- 30 
30- 40 
40- 64
64- 65
65- 68 
68- 72 
72- 96

96-102 
102-106

106-107

107-113

113-126

126-140 
140-152

152-153
153-160 
160-178 
178-180 
180-189
189-190
190-200

200-225

225-226
226-236
236-237
237-247 
247-258

Gravel, brown
Till, brown, gravelly
Till, gray, silty
Till, brown, silty
Till, gray, clayey
Lignite
Till, gray, clayey
Lignite
Claystone, bluish-gray,
silty
Claystone, bluish-green
Claystone, gray,
carbonaeous
Lignite

Claystone, gray,
carbonaeous
Siltstone, grayish-blue,
sandy
Claystone, grayish-blue,
Claystone, grayish-blue,
carbonaeous
Lignite
Claystone, grayish-blue
Claystone, gray, silty
Siltstone, gray
Claystone, grayish-blue
Claystone, bluish-green
Sandstone, bluish-green,
medium-grained, silty
Claystone, grayish-blue
silty
Lignite
Claystone,
Lignite
Claystone,
Sandstone,

grayish-blue, 
silty

gray 
bluish-green,

fine-grained, silty 21

-0-0

-50

-20

h-100 .

-40 

•150

-EOS60

250 
• -80

-300



Hole number—continued

79W4

Lichology

Gamma

T.C.-2
Recording speed 20
Logged ifcprli 502 feet

Density
T.C.J

-

Recording speedlO.it/min 
Logged depth 502 feet

Depth

*j Oo *•*

258-260 
260-265

265-267 
267-280 
280-322

322-326 
326-335

335-346 
346-366

366-380 

380-399

399-400
400-409

409-411 
411-435

435-445

445-450 
450-480

480-490 

490-495 

495-500

Claystone, bluish-green 
Claystone, grayish-blue, 
carbonaceous 
Lignite
Claystone, bluish-green 
Claystone, bluish-green, 
silty 
Lignite
Claystone, brownish-gray^ 
carbonaceous 
Lignite
Claystone, brownish-gray^ 
carbonaceous
Claystone, brownish-gray; 
carbonaceous 
Siltstone, gray, carbon 
aceous , clayey 
Lignite
Siltstone, grayish-blue, 
carbonaceous, clayey 
Lignite
Siltstone, grayish-brown, 
carbonaceous, clayey 
Claystone, grayish-brown, 
carbonaceous 
Lignite
Claystone, grayish-brown, 
carbonaceous, silty 
Siltstone, grayish-brown, 
clayey
Claystone, grayish-brown, 
silty
Siltstone, grayish-brown, 
sandy

-300

- -100

^-350

22



79W4 Hole number

100 MV
SP

Sens, setting 
Recording speed 20 ft/min 
Logged depth 502 feet

Resistivity 
Sens, setting ^0
Recording speed20_ft/mm 
Logged depth 502 feet

Depth

J
-\

1

23

a

2.0 

f-o

(,0

80 

loo

14,0

Zoo 

110

JOO

320

JtO

E£'LJZEMH- : <-'-————- 
>_-. — er-r--V—=—•--—

*—r_T"

———'~^

rrp

E^^H^I-^EV

JT.
-- r

^ET-

ho-o

-50

-20

-100

-401

150

200"60

^-250

\- -80

r

H300

i -100

Li
-350



79W4 Hole number—continued

SP Resistivity 
Sens, setting JL°_P_M___ Sens, setting 50
Recording speed_J2p_ft/minJRecording speed20ft/min 
Logged depth502_feet_ jLogged depth|02_feet_

Depth

4_> <U

380

_. --yr— •-;•- — -pf—rr—

^-t ̂ ^^=

TSHi^irri G^S.^-.>-- • -• J:~r- - ——

-i
-J

24

- -120
-400

•450 i 
-I40|

-500

- -I60|

-550

L -isoj
-600

L 

fc_.
l -200

F
-700 j

i

- -220

-750



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; 79W5 Map No Topo Date: 6-27-79 Sfate; ND County: Ward

Elev.! 2129 feet Location: T.I5ifi , R.ii_w7sec.^_, Tract: ££££__ Drilled depth: _504Jeet__ 
I. 459 ft. SP 15 ft.SSr. Hole size: 4-3/4 in. Air Q Water H Cored: Yes Q No

Lignite beds: 200-202; 369-372; 402-406.5; 470-473

Remarks: ______________
Lithology
Recorded V»y Thomas Celling

y Geophysical logs 
Geologist m recorded by: Lechner

Lithology

Gamma 
T.C. _!_ Range 100 cps
Recording speed 12"/min 
Logged depth 504 feet

Density
T.C. -1_ Range 100 -. 
Recording speed 19_"/min 
Logged depth 503 feet

Depth

2

0- 12 Gravel, brown, sandy 
12- 19 Till, brown, silty 
19- 41 Gravel, brown 
41- 54 Till, gray, silty, graveJly 
54- 72 Till, yellowish-brown,

silty, gravelly 
72-102 Till, brown, silty, .

gravelly 
102-121 Till, gray, silty,

gravelly
121-127 Claystone, gray 
127-129 Claystone, dark-brown 
129-132 Claystone, gray 
132-140 Claystone, blue, silty 
140-145 Claystone, gray
145-146 Claystone, brown, 

carbonaceous
146-148 Claystone, green 
148-157 Claystone, gray, silty 
157-161 Sandstone, grayish-white^

fine-grained
161-165 Siltstone, gray, sandy 
165-174 Claystone, gray
174-175 Claystone, brown, 

carbonaceous
175-177 Claystone, gray
177-178 Claystone, brown, 

carbonaceous
178-180 Claystone, gray 
180-197 Sandstone, brown, medium- 

grained, clayey
197-198 Lignite
198-201 Claystone, brown,

carbonaceous
201-214 Claystone, brown, silty 
214-217 Claystone, gray 
217-237 Claystone, gray, silty 
237-242 Claystone, gray

-0-0

-20

25
•300



Hole number—continued

79 W5

Lithology

242-243 Lignite 
243-246 Claystone, gray, silty 
246-248 Siltstone, gray, clayey 
248-256 Claystone, gray, silty
256-262 Siltstone, gray, clayey 
262-269 Claystone, gray, silty 

_ 269-272 Lignite 
272-276 Claystone, gray-brown, 

silty 
276-279 Claystone, brown 
279-280 Lignite 
280-282 Claystone, gray 
282-296 Sandstone, gray, medium- 

grained 
296-300 Claystone, brown 
300-314 Sandstone, gray, fine

grained 
314-317 Claystone, light-brown^ 

silty 
317-318 Claystone, dark-brown,

carbonaceous 
318-321 Claystone, light-grayisn- 

green, silty 
321-326 Claystone, bluish-green 
326-329 Claystone, dark-brown
329-335 Claystone, greenish-brown 
335-340 Claystone, brown 
340-355 Claystone, greenish-brown 

small yellow inclusions 
355-363 Sandstone, greenish-gray^ 

medium-grained 
363-368 Lignite 
368-374 Claystone, green, silty 
374-380 Siltstone, gray, sandy 
380-384 Lignite 
384-398 Sandstone, greenish-gray 

medium-grained, silty 
398-407 Lignite 
407-408 Sandstone, greenish-gray 

medium-grained, clayey 
408-419 Claystone, gray 
419-420 Sandstone, greenish-gray 

medium- grained, clayey 
420-438 Claystone, gray, silty 
438-440 Siltstone, white

Gamma 
T.C 2 RgngAlOO cps

Recording speed 20 ft/min 

Lnptred depth 504 feet

_, — T : ->^d ——
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-f-t— r-H-rjj ;
— I —— I —— -T-4 ~^£ ———— ' ——

^t^H^SE
zuri: -_-r. ij_i. | jp 
irr^^r/Vnr: —— H-

— I — r — ̂ " TV ~"j~ '-" ' "'"""

_i-L. _ i_-:n^Sr±z

—— i — i — ,_ t '^>t. . 
3^__:-:-^"

- ' - i^_: - -

~I^i; r^ZIj

y^i Tgg^ui^rT^rz:

*d?4r^=t=;
J

7

) 

j

320

3 to 

31,0 

3$0 

<hoo

W 

tto

uo

</8o

\svt- 
bj~&

~>i
W^"

Density 
rr 2 B a..^ 100 cps

** - 
Recording speed2_Q_tt/min
Logged depth 504 feet

__:. —— -_- _*-— T — j — ._._cie5^7_._^
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-300

_ -100
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79W5 Hole number—continued

Lithology
T.C.

Gamma 
Range 100

Recording speed ^ "/min 

Logged depth

density

.Range 100T.C_2_
Recording speed £2JV

Logged depth_503

Depth

o ^

Is

440-460 Claystone, grayish-brown,
	silty

460-467 Lignite
467-480 Claystone, brown, silty
480-484 Lignite
484-487 Claystone, brown
487-496 Claystone, gray
496-500 Claystone, brown

27'



79W5 Hole number—continued

SP Resistivity 
Sens. set-i™°r 50Sens, setting_iOp_MV_

Recording speed ______ ft/min Recording speed20_it/
Logged depth _504_feet

mm 
Logged depth 503 feet

Depth

-i 

J

30

/CO 

12.0

/to

ISO

2ZO

2.&Q

3oo

390

28
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79W5 Hole number—continued

100 MV
SP

Sens, setting——————— .. 0 ——— 
Recording speed_20_ft/miniRecording speed2_Q_fr/min 
Logged depth 504 feet JLogged depth504 feet

Resistivity 
iSens. setting.

Depth



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No; 79W6______ MaprNo Topo_______

Elev.r 2144 feet Location: T.lSljB, R.86-W, Sec._§
Date; 6-19-79 State: ND f^nnty: Jjggg.

522 feet
K3Q5 ?155FSLf 756 ftpwL,Measured: 34 ft.

Lignite beds: 254-256; 266-270; 294-298; 356-360;

, Trart: cede __ Drilled depth:
_ 

Hole size: 4-3/4 in. Air U Water 0 Cored: Yes Q No

394-396; 476-482

Remarks: ________________
Litholoey
Recorded by: Gary Stefanovsky

< Geophysical logs
Geologist J* recorded by: Lechner

Lithology

__ 0-3 Gravel, brown, medium 
3- 12 Till, brown, gravelly, 

silty 
- 12- 17 Till, brown, silty, clayey 
- 17- 51 Till, gray, clayey 

51- 63 Till, brown, clayey 
63- 67 Gravel, brown 
67- 73 Till, brownish-gray, 

— clayey 
_ 73-92 Claystone, brownish-gray, 
__ clayey 

92- 95 Claystone, gray 
~" 95- 98 Claystone, bluish-green 

98-105 Siltstone, gray, clayey 
- 105-112 Claystone, gray 
- 112-115 Lignite 
__ 115-130 Claystone, bluish-gray 

130-135 Siltstone, bluish-gray, 
clayey 

135-152 Claystone, gray
- 152-157 Claystone, bluish-green 
_ 157-160 Sandstone, gray, fine 

grained, silty 
160-166 Claystone, gray 

~ 166-167 Lignite 
167-177 Claystone, gray 

- 177-181 Claystone, bluish-green 
181-182 Lignite 
182-202 Siltstone, gray, clayey 
202-203 Lignite 
203-227 Claystone, gray 

- 227-237 Sandstone, bluish-green^ 
_ fine— grained, silty 
__ 237-246 Claystone, gray 

246-250 Claystone, brownish-gray^ 
~~ carbonaceous 
~ 250-253 Claystone, greenish-blue 

253-255 Lignite 
- 255-260 Claystone, greenish-blue
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T.C, 2 F
Recording 
Logged de

I

F

4

*

-

30

=J

•r-J

2 

^

m 
U 
s

P

—

h- 

—

in
in
P( 
th

r—

a
ge
jed
52

I —

. —

i—

—

100 cps

20.%min 
2 feet

r-

i — 

—

^

— 1

>-

1 — 1 
1 — 11-

^

1 — 
—
r-

— i 

I —

1 —

A

"ITT
•VMMMM

-40= 

fcrt

HO

loo 

no

14-0

/An

190

\?*oo

ULfi 

2¥(J 

HO 

280 

C>oo

T.C. 
Reco 
Loggi

~\

=3
•••i

n
= 
••
sa 
*&

— 
—

^

— 1

d 
=
si 
£
F=1 

•^

=

— 1

— 
— 1

— 1 — |

d=J

•MMMB

—— j—— 

_nK9— rr 

——

ttd 

rt-1

±x-J

=g£

«=

Dens. 
2 R

rdings 
ad dep

e= 

^

13
ECS 

=

K

MC9

T 1

i ii iH ii i >->i.^^

— i — i — 

=— — .

— ' — i — ' 
i j i 

i i r

tty 
^n 
»pe 
th

-T=l 

—I — i 

=J —
m*^^

————— 
—— 1 —— 1

rirJ

————— 1 i ':

— ' — 1 — 1 — ' —

F=t=t=l

———————— ': ———— 1 ————————

i | i l-|

;. • i i
^— [ — i — | — i—

— I — i ——— i —

jrelOO cps

•d 2aft/min 
522 feet

— i — i — , — 
— .1 i, ;

h^ i !

i 1 \^
; ; i IF

* ' ! i i j 

— {— — f— ̂

-T —— M-a

f.^' ' 1 I 
—— i —— 4-

•-i -• • ! ; jj 
' ' j?1

i._ — . i i«i
^sanHHMMM^i^Mk 

————— -^

4=^ 

1 1r^-^na — i —— (

— i — * — ̂

*̂X -J.::: •"3-i— :

[>t- f-; 

!^s>-^

fer:

=^=1
^~H

•^l i -4

|y-> ' i

3^E :

?J ! 

—— '

Depth
M
l-l 

4_» V

II

-o-o

-50 

-20

-100

-40 

-150

-•

KM

-20ff60

-250 

- -80

-300



Hole number—continued

79W6

Lithology

Gamma
T.C.-2___ Rang* 100 cps

Recording spee 
Logged «fcpf1i522 feet

DepthDensity 

T.C. 2__Ranse 100
Recording speed2^0_it/min 
Logged ikprii

260-263 
263-271 
271-273 
273-280

280-293

293-296 
296-300 
300-320

320-342 
342-353

353-359

359-360
360-379

379-380
380-397

397-400 
400-420 
420-440 
440-450

450-473

473-480 
480-500

500-516

516-518 
518-520

Claystone, gray 
Lignite
Claystone, greenish-blue 
Sandstone, greenish-blue; 
fine-grained, silty 
Siltstone, greenish-blue, 
sandy 
Lignite
Claystone, greenish-blue 
Sandstone, greenish blue, 
fine-grained, silty 
Siltstone, gray, clayey 
Claystone,' greenish-blue^ 
silty
Claystone, gray, carbon 
aceous 
Lignite
Claystone, gray, carbon 
aceous 
Lignite
Claystone, gray, carbon 
aceous 
Lignite
Claystone, gray 
Claystone, greenish-blue 
Claystone, greenish-blue, 
silty
Siltstone, greenish-blue, 
sandy 
Lignite
Siltstone, greenish-blue, 
sandy, carbonaceous 
Claystone, greenish-blue^ 
silty, carbonaceous 
Lignite
Claystone, greenish-blue, 
carbonaceous

31



79W6 Hole number—continued

SP 
Sens, setting 
Recording s] 
Logged dept
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79W6 Hole number—continued

SP
Sens, gating 100 MV r____. —___0 _____——— 
Recording speed20__ft/min|Recording speed20/t/min

Resistivity 
{Sens, setting __5JL

Logged depth5_2_2 feet Logged depth 5Ji2_ feet

Depth

II

1

- -I20|
-400
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-I40J
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole 
Elev.: 2106

Map:No Topo 6-19-79 State: ND County: Ward

Location:* T. 152$,, R. 85_w, Sec._2§_ , Tract: cbbb__ Drilled depth: 522 feet
KSK _ WW* ,—. —— * __f _

: 2552 ft. FsL , 15 ft >FWLr Hole size: 4-3/4 in. Air U 
Lignite beds: 114-117; 262-264; 322-324; 445-449; 495-501

_
Water 0 Cored: Yes Q No

Remarks: __
Lithology 
Recorded by:. Thomas

^ . . y« Geophysical logs 
Geologist J* recorded by: Lechner

Lithology

Gamma
T.C._2_ Range 3LOQ cps 
Recording speed20_"/min 
Logged depth 522 feet

Density
T.C. _!_ Range 100 CPS 
Recording speed?___«/min 
Logged depth 522 feet

Depth

0~ 24 

24- 62 

62- 97

97-112 
112-118 
118-121 
121-132

~ 132-135

135-136

136-137
137-142 
142-147 
147-150 
150-166

__ 166-182 
182-187

187-191 
191-201

__ 201-222

~~ 222-223
223-224
224-240 
240-247

247-254 
254-257

257-260 
260-261

Till brown, sandy, silty,
clayey, gravelly
Till gray, sandy, silty,
clayey, gravelly
Till brown, sandy, silty,
clayey, gravelly
Claystone, light-blue
Lignite
Claystone, light-blue
Sandstone, light-blue,
medium grained, clayey
Claystone, light-blue,
sandy
Claystone,
sandy
Lignite
Claystone,
Claystone
Claystone
Claystone
sandy
Claystone
Claystone
sandy
Claystone
Claystone
sandy
Sandstone, bluish-green^
medium-grained
Claystone, dark-brown
Lignite
Claystone, brown, silty
Sandstone, gray, medium- 
grained, silty
Claystone, brown 
Sandstone, brown, fine- 
to medium grained, clayey 
Claystone, brown, sandy 
Lignite

dark-brown,

brown, silty 
gray
dark-brown 
bluish-green,

brown, silty 
bluish-green,

brown, silty 
bluish-green,

34
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Hole number—continued

79W7

Lithology
T.C.J

Gamma 

Range
Recording speed —— fymin 
Logged depth 522 feet

Density
T.C. 2 Range 100 CPS 

Recording speed _fymin 
Logged depth 522 feet

Depth

£ 2

261-265 

265-280 

280-288

288-312 
312-316

316-320 
320-345 
345-347

-347-360 
360-380

380-400

400-404 
404-424 
424-428

428-441 
441-444

444-446 
446-493 
493-500 
500-502

Sandstone, gray, medium- 
grained
Claystone, gray, sandy 
silty
Sandstone, gray, fine-to 
medium-grained, clayey 
Claystone, gray 
Claystone, dark-brown, 
lignitic
Claystone, brown 
Claystone, gray, silty 
Sandstone, grayish-green, 
medium-grained 
Claystone, brown, sandy 
Claystone, grayish-green, 
sandy
Sandstone,gray, medium-* 
grained, clayey 
Claystone, gray, silty 
Claystone, bluish-green 
Sandstone, bluish-green^ 
medium-grained 
Claystone, brown, silty 
Claystone, bluish-green, 
sandy 
Lignite
Claystone, brown 
Lignite 
Claystone, brown

•300

L- -loo

35

- -160

-550

- -180

-600



79W7 Hole number—continued

SP 
Sens, setting 100 MV

D -

Recording speed 20 tt/ min
Logged depth 522 feet

tt> r
——————————————————————

Resistivity 
Sens, setting 50
Recording speed20_ft/min
T.n<™>H rlpnrli 522 feet

ot> I

Depth
in
Ul 

•M V
D •«->

£1

. . Un n

i 

1

36

' -F"^--

.-'lipj:
i : _..._^_

too

IZO

1 ' '
' ' " • '.-i^ : .-._-£_: •- -JJ— i- — : -;-.:

—;•—i———t-——

^aOm
^T^

HsL
£p

•5rf-r-

rri:.-.. ..ii-

rtr.

2VO

h !
U !

-50

-20

-100

-40

-200"60

-250

- -80

-300

L -100!

^350



79W7 Hole number—continued

SP Resistivity 
SPTIC cptnng 1QO MV Sens, setting __£Q____ 
Recording speed2£__ft/min Recording speed^O/t/min 
Logged depth522_feet__ Logged depth522_feet_

Depth

8u.

i

-i

H
-j

-I 
i

-1 

i

J ~1

-i

350

t.7I"_-T-. .T *^^j?- - --'- -*"

ttoti^r'^ r: '

VSOrrrrr-r

-TOO -
ft:-.: ..,

JzT.
y^7?~9

u/ 7

:^:-.--''.

£3

~£jp:./6a.. .- ' ^.jrs

37

U -120

L-400

r

-450
•140

r-soo

-I60i
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- -180

f-650 ,
i -200:

-700

-220
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:___Z9W8_ Map: NoTopo ; 6-18-79 state: __J?E___County:J^£d_

. 2110 ft. T.nrsHon: T.J^ifi , R.85_w , Sec._JL_ , Tract: cbcc __ Drilled depth; 504 ft.

Measured: 18 Hole size: 4 ~V4 in. Air D Water GO Cored: Yes Q No
Lignite beds: 206-208; 348-353; 360-362; 374-376;

402-408; 446-450

Remarks: , .

Lithology 
Recorded by:.

Y« GThomas Belling f>«1ftgi«f ~ »

Lithology

0- 27 

27- 82

82- 84 
- 84-107 
- 107-191

~~ 191-200 

- 200-212

_ 212-216 
216-239 
239-240 
240-270

- 270-274 
_ 274-275 

275-280

- 280-300

—

-

Till, brown, silty, sandy, 
gravelly 
Till, gray, silty, sandy, 
gravelly, carbonaceous 
Gravel, brown 
Till, gray, silty, gravelly 
Sandstone, green, fine 
grained 
Sandstone, green, medium- 
grained, silty 
Sandstone, green, medium- 
grained 
Lignite 
Claystone, green 
Lignite 
Sandstone, green, fine 
grained 
Claystone, green, sandy 
Lignite 
Claystone, greenish-brown, 
sandy 
Claystone, green, sandy

eopl 
score

Gamma 
T.C. 2 Range 100 cps
Recording speed2JL"/min 
Logged depth 504 ft -

£7v? *

• • • I.V- • ' ' '
———— , —————— t ~^» — , — , — , —

! —— ; —— r-p£ — r— 

" -• • i4-£? ' '" ;" '

—— ~i=3— —

—— ̂ S^^

- —— rh—
_ — jr J
———— TjESH

=I~^=E
^^1^=
::,..., 3_fZ —

— jrz^zr.-F>^=^j-- — — - p^'-r- ——— 1

- - - ——-- j- -^^ -^

—— ——— 5*^ ——

---r^irfj^^-r

.:.:--• ̂ tfS"—

H^,rT|&B:
£-:-r-r-f"-? ~r-

Z£

V^> 

60 

BO 

bo 

110 

/w

uo

180 

200

770

2VO

Uo 

280 

3oo

lysical logs 
*A byr Lechner*

Density 
T.C. 2 Range 100 cps

Recording speed ^fi"/min 
Logged depth 504 ft -

; . ; — • . [ • — -/-J —— — i — ' — • — j — i- — — | - - — g - -j ------

~~r~? T.- ", "7 •"•;••;•' ''• ' ~ * '"V •

_,_;..,- _4 -- p-r ", ^ .:•"•' ,_ .....tjzr..-: _, — ,.-j_ . ^- . ; j ~T - j--— _. — t«^- • -

——————————— "— : : --|^--:
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i . r * j . u ' ' t \ u * * i f 
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=-r.~---"-^ • ~— _-i- J:

_—-—•••_.._• . :.r- - r-t. _- ..*._— r •-}.' • 3r. 
1 ——— , — . _^_4-_— - — - — * — — . *- t _^_- —

: ' . f ! ' * i "

... _1 1,!^ 1_>
"* 1 5 ^*— . x^r ——— ._, —— : —— : ————— : —— ^>

—— .-.- _f . - .:.... t . >> .[ • ' • —— ; ——————— : —— : ———— • — * 'I '" ". ""~ : --4^y
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r^_i:_; — L_._: . — :" -7:~ - .".£..

Depth
CA

4j a 
y W
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Hole number—continued

79W8

Lithology
T.C

Gamma 

_ Range-
Recording speed 
Logged depth _50£_feet

Density

Recording speed 20/t/min 
Logged depth _50£_feet

Depth

«j O

300-312 Claystone, brown, 
lignitic

312-314 Lignite

314-316 Claystone, brown,lignitic 
316-364 Claystone, green, sandy
364-365 Lignite
365-3"! Claystone, green
371-372 Lignite
372-391 Claystone, green, sandy 
391-400 Sandstone, green, medium

grained, clayey 
400-407 Sandstone, green, medium

grained 
407-434 Claystone, green, sandy

silty 
434-460 Sandstone, green, medium

grained, clayey 
460-464 Claystone, green 
464-500 Sandstone, green, medium

grained, clayey

-300

_ -100

- -160

-550

- -180

-600

39



79W8 Hole number—continued

SP 
Sens, setting 1QQ
Recording speed20 rt/min 
Logged depth 504 feet

Resistivity 
Sens, setting' 50

Depth

Recording speed-20fymin | +> o> 
Logged depth 502 feet

J

_i

loo

180

zoo

Z2Q

ZlO

300

zzd

——————— r——».——i———————I——,—————

————— ————^ .- __>.__. , l.^^^

40
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r

-50

-20
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-40
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-80

-300

-100'

-350



79W8 Hole number—continued

SP Resistivity 
'Sens, setting 50Sens, setting JLOO_MV____ _„._. „_„__,_______ 

Recording speed_20_ ft/ minRecording speed20ft/min 
Logged depth 504 feet iLogged depth 504 feet

320

foo

~ . . > ?

«0 E^^

"I

_!

1

Depth

-
i— -120:

•400

r

-450 , 
-140'

h i
-500 i

r ;
[- -160:
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L -180

L I
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! -200

I-

-700
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nnr 79W9
2135

Map; West Douglas Date: 6-17-79 State: „ 

ion: T.JH& R.-§§_*, Sec. 29 , Tract: acda_

ND

: 2180 ft.£s£. 15Q_Oj£t»a<; Hole size: 4-3/4 in. Air D Water 
Lignite beds: 210-212; 252-254; 292-305; 404-406; 415-422. ____

County: Ward 

depth: _ilL£f£l

Cored: Yes Q No

Remarks: ________——————
Lithology
Recorded by Thomas Delling

ycs Geophysical logs 
Geologist if recorded by: Lechner

Lithology

Gamma
T.C.JL Range 10° CPS 

Recording speed 2£"/min 
Logged depth 4.82 feet

Density 
T.C. JL Range 2^.
Recording speed ££L 
Logged depth 482 feet

Depth

0- 20 Till/ yellowish-brown, 
silty, gravelly

20- 69 Till, gray, silty, 
gravelly

69- 80 Sandstone, yellow, medium- 
grained

80-152 Sandstone, brown, medium- 
grained

152-181 Sandstone, green, medium- 
grained

181-182 Lignite
182-200 Siltstone, green, sandy
200-203 Sandstone, green, medium- 

grained
203-206 Lignite
206-214 Siltstone, green
214-216 Lignite
216-221 Claystone, brown
221-224 Sandstone, green, medium- 

grained
224-231 Claystone, brown
231-233 Lignite
233-237 .Claystone, brown,
237-242 Sandstone, green, medium- 

grained
242-256 Claystone, brown
256-260 Lignite
260-277 Claystone, brown
277-280 Lignite
280-283 Siltstone, green
283-300 -Lignite

42
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Hole number—continued

79W9

Lithology
T.C.

Gamma 

2_ Range 100 CPS

Recording speed 2 0 fymin 
Logged depth 482 feet

Density 
T.C._2 _ Rane 100 cps
Recording speeds Q./r/min 
Logged depth 482 feet

Depth

tJ 2

300-400 Sandstone, green, medium
grained, clayey

400-409 Claystone, green \ 
409-416 Lignite ' 
416-427 Claystone, green 
427-436 Sandstone, green, mediuin-j

grained, clayey i 
436-444 Claystone, green
444-445 Lignite i
445-480 Sandstone, green, medium 

grained, clayey

-300

_ -100

£ • •r-^T-EHa
Rr:::-^^^ 
'-^EteP1 if tf -Tr*"—— n~~l ?ir
l^&SS

43
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79W9 Hole number—continued

SP 
Sens, setting 100
Recording speed 20 it/min 

! Logged depth 482 feet ;

Resistivity 
Sens, setting——50_

Depth

Recording speedZO.it/min i £ £
Logged depth 482 feet • £ J-

i—t
\ 

i

i

i
—i

—i

44
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79W9 Hole number—continued

SP ' Resistivity 
Sens, setting __10Q *™ Sens, setting 50 ——_ 
Recording speed_20_fr/minRecording speed20ft/min 
Lossed depth 482 feet iLoeged depth482_feet_

1

"|

H

3SO

too

vf

Depth

4J U 

I 1
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole 79W10 MaprNoTopo : 6-17-79 State: _ND__ County: Ward- ___. t . .. _____i______ >.________. «...

£lev.; 2070 feet Location: T.JLSlj? , R. 85_W, Sec. 27 t Tract: aaaa__DrHled depth: 402 feet 

Measured:!2__ft.__ f^ 180 ft.HL Hole size: 4-3/4 in. Air D Water B Cored: Yes D No 
Lignite beds: 115-118; 125-139; 157-162; 265-269? 298-300; 309-313 _____________

Remarks:
Ye^ Geophysical logs 

Geologist tS recorded by: Lechner

Lithology

Gamma
T.C._2__ Range 100 cps 
Recording speed 20."/min 
Logged depth 402 feet

Density 
T.C. _2_ Range 100 cps
Recording spee 
Logged depth 402 feet

Depth
tn
I*

I 2

0- 10 Till/ brown, sandy, gravelly 
10- 20 Till, brown and gray, sandy ;

gravelly
20- 32 Till, brown, sandy, gravelly 
32- 40 Till, grayish-brown, sandy;

gravelly
40- 48 Till, gray, sandy, gravelly 
48- 50 Lignite 
50- 58 Till, gray, sandy, gravelly 
58- 63 Gravel, brown 
63- 80 Sand, brown, medium-to

fine—grained 
80-170 No samples 
170-180 Siltstone, green, sandy 
180-204 Claystone, green 
204-220 Claystone, brown 
220-240 No samples 
240-261 Claystone, brown
261-262 Lignite
262-290 Sandstone, green, medium- 

grained, clayey 
290-296 Claystone, green, sandy
296-297 Lignite
297-304 Claystone, green, silty, 

sandy

-0-0

-20

--.t-.-S. :.^
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Hole number—continued

79W10

Lithology
T.C..

Gamma 

2 Ranged
Recording speed 20rt/m£n 

Logged depth 402 feet

Density
T.f!.

Recording speed lOJVnii 
Logged depth 402 feet

Depth

304-308 Lignite 
308-355 Sandstone, green, fine 

grained, clayey
355-367 Claystone, green, sandy 
367-379 Claystone, brown,
379-380 L-ignite
380-386 Claystone, green 
386-391 Sandstone, green, medium

grained 
391-400 Claystone, green

-300

_ -100

47
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- -160

-550

•180

-600



79W10 Hole number—continued

SP
Spnc cpffino- 100 MV

Recording speed 20 ft/min
LoggrH Hrpth 402 feet

fa£j I

Resistivity
SPTIS cpfHno1 50

Recording speed ̂ 0 ft/min
Logged depth 402 feet

oo J.

Depth

«-i
4-> t>

£ 2
. —— I

i
r\ y\

1

J
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1
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79W10 Hole number—continued

SP i Resistivity 
Sens, setting JLPO_MZ___ Sens, setting 50 —— 
Recording speed?£__"/min|Recording speed^Lwmi] 
Logged depth _402_feet_ JLogged depth402_feet

Depth

"

330

-I

H

"I

1

\- -120 

400
i

-450
•140!

-500 I
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I- -I60J
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No; 79W-11._____MapiDouglas West Dafe: 6-16-79 Sfafer ND County: Ward

Elev.; 205° fe£t Location: T.J£LS , R.^1_W, Sec,_25_, Tract: _£dca_ Drilled depth: 402 feet 

Measured:390 ft . fjg^ 1700 flf^ Hole size: 4-3/4 in. Air (~1 Water 0 Cored: Yes Q No 
Lignite beds: 36-28; 98-100; 128-133; 222-226; 276-282 ____________________

Remarks:

StefanovsXy Yw Geophysical logs 
Geologist J* recorded by: Lechner

Lithology

Gamma Density
T.r. 2 Range 100 CDS T.C. 2_ Range 100 cps
Recording speed 2£."/min Recording speed 2H"/min
Logged depth 402 feet Logged depth 402 feet

Depth

«
tin 2

0- 2 Silt, black
2- 7 Gravel, brown, sandy'

	pebbles
7- 15 Till, brown, silty
15- 20 Till, gray
20- 30 Gravel, sandy
30- 32 Lignite
32-100 Sandstone, bluish-gray,

100-402 No samples .

50

-0-0

-50

-20

Hoo

-40 

H50
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Hole number—continued

79W11

Lithology

Gamma
cpsT.C._2_

Recording speed 2Q "/min
Logged depth __402_feet

Density 
T.C.J__ Range _100_
Recording speed 2£/t/min 
Logged depth 402 feet

Depth
at

4_, O

3<k>

340

3SO

I I !—i £

^-300

_ -too

-350

- -120

-400

-140

-500

- -160

-550

- -ISO
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79W11 Hole number—continued

SP Resistivity 
Sens, setting 100 MV—— Sens, setting __ 
Recording speed 20 ft/min Recording speed 
Logged depth 4Q2 feet

50

20_ft/min 
Logged depth 402 feet

Depth

1

152

360

0-0
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79W11 Hole number—continued

SP Resistivity 
Sens, setting __iOO_MV__ Sens, setting_50
Recording speed2JL_ft/minJRecordirig speed20/t/min 
Logged depth _iP_2_f§£L_ Logged depth __402_fee_t

Depth

8

m

1 

]
-i

I

- -120

-400

-450 i
-I40J

-500

- -160

-550

-180 

600

I-65Q
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-700
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No; 79W12 Map:NoTopO Date; 6-16-79 State: ND County: Ward

Elev.; 2116 feet Location: T.iilg t R._85__w , Sec. 13 t Tract: _daad_ Drilled depth:
trvv FEL

Measured: 21i£JLLi FSL, 12 ft.JSaL Hole size: 4-3/4 in. Air D Water 00 Cored 
Lignite beds: 66-69; 217-219; 296-298; 336-338; 350-352; 376-382; 416-418

462 feet

Remarks: ————————————————
Lithology
Recorded by? Gary Stefanovsky

Geophysical logs 
Geologist jf recorded by: Lechner

Lithology

Gamma 
T.C.JL- Range 100. cps
Recording speed 2.0 n/min 
Logged depth 462 feet

Density 
T.C. _2_ Range 100
Recording speed 2JL"/min 
Logged depth 462 feet

Depth

*j 4)

8

0- 15 Till, brown, clayey, pebbly 
15- 25 Till, gray, clayey, pebbly 
25- 37 Siltstone, brown 
37- 40 Claystone, gray, silty 
40- 45 Siltstone, brownish-gray, 

	clayey
45- 46 Lignite
46- 61 Claystone, gray, silty
61- 64 Lignite
64- 87 Claystone, gray, silty
87- 88 Lignite
88-110 Claystone, green
110-115 Siltstone, green
115-125 Siltstone, green, sandy
125-140 Sandstone, green, silty
140-176 Sandstone, greenish-blue
176-180 Lignite
180-187 Claystone, gray, silty
187-188 Lignite
188-205 Claystone, gray, silty
205-214 Siltstone, gray
214-216 Lignite
216-235 Claystone, gray, silty
235-240 Siltstone, gray
240-250 Claystone, gray
250-260 Sandstone, gray, very fine

	grained, silty 
260-275 Gladstone, gray 
275-292 Claystone, brownish-gray,

	carbonaceous 
292-295 Lignite 
295-300 Claystone, gray

-0-0

-50

-20

54

-300



Hole number—continued

79W12

Lithology

Gamma 
T.C.
Recording speed ?D ft/min 

462 feet

Density 
T.C, 2 R 100 cps

Recording speed2JL/ymin 
Logged ^pfli 462 feet

Depth

0
0ft,

300-318 Clay, gray, with very
thin lignite seam 

318-325 Lignite 
325-333 Claystone, gray
333-334 Lignite
334-336 Claystone
336-337 Lignite
337-340 Claystone 
340-344 Claystone
344-345 Lignite
345-355 Claystone 
355-357 Lignite 
357-373 Claystone 
373-378 Lignite 
378-380 Claystone 
380-384 Lignite 
384-400 Claystone

carbonaceous, 
400-438 Sandstone 
438-441 Lignite 
441-446 Claystone, brownish-gray,

carbonaceous 
446-448 Lignite 
448-460 Claystone, brownish-gray,

carbonaceous

gray

gray 
gray

gray 

gray 

gray

brownish- gray, 
silty

-300

_ -100
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79W12 Hole number—continued

SP 
Sens, settir 
Recording 
Logged de]

o

20

80 

12.0

/fo

ISO 

200 

220

Resistivity Depth 
,g 100 MV Sens, setting 50

r r C
speed 20_ it/ min Recording speed20.it/min % £ 
,rb 462 feet T H d th 462 feet £ ^

OO r
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--..- — — - I — - jf . ^--...L — _t_ ——— .., —
—T:,' -.-L-t- r"- -/t."!:^_- J^r :.Ttrrr^rr=r^:

, ————————— —— t— ——— -(T ———— j -- —— —— !}-- ' ——— —————————

rr.-.nrri.i : -..}:._.;_ .p:rrrr_^-f ..^rn t_:r
— — , — ,. j. . .i ._. . — . _^ _ —— ._

T r"" :~f-' Tl"' V —— ——-Jl- "' ——

— ,_ __ .ff-. -F. - p :. __-r F_ . .._

FF-^Lrrz - : ): ~1 • . . -: 1. 1! ( :. ~~Z~

=£^i^J|y:jN-L-f -ji~-rl.r rr?;:
r=:.7=L-r |~ri r_ .j —— --J^p~=^=:

EL^H^^/^r^r::. •=:-==
r^:^^13-_T- K- ]_ r t:s -r. -nrz:

=z=±^b^_t .-r :^- -. -L- -_L Jiruii-.- -. r •;--;-
. — .- -> » 4 - 1 • - t --— r —4— — — —
rxrtrx=:i-^:.r-T--. t -_n-j_.t: JL - :-~-rr~
- - —— . . j —— N^^ ._ i ._ _ '. i ^4 ._...„ . _

-0-0

h-50 

r -201

t—

^100
1-

-40 

•-I50

P

! 200 60

h-

. . - — ... — ..„..! .. - 1— .. J —— r —— • ——— =j

i

-80i

300
t~ 
i

\ -100
I
L 

K350

56



79W12 Hole number—continued

100 MV
SP

Sens, setting v _ ___ 
Recording speed_2Q_ft/minjRecording speed2p_ft/min 
Logged depth 462_Jieet__ Logged depth 462 feet

Resistivity 
Sens, setting.__ 50

Depth

8

—1
I

J

1
H

- -120
-400

H450 i 
-140!

-500

- -I60

-550

-isoi
r-600
i 
r

L
i
1-650 

-200

-,'57

-700

-

- -220

-750



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nrv 79W-13 Topo T)ate . 6-15-79 ND
N

County: Ward

Elev.r 2124 feetLocation; T.J^Ift, R._8£w~, Sec. _27_ , Tract: Jbbbb
fXTT ^K9B_T

Measured: 108 ft *&&, 15 ft pv^ Hole size: 4-3/4 in. Air Q 
Lignite beds: 1Q7-1QQ. 233-235: 312-314; 326-332; _______

Drilled depth: 464 feet 

Water GO Cored: Yes Q No

342-344; 363-365; 378-383

Remarks: _______________
Lithology
Recorded by Thomas Dellinq

Ye> Geophysical logs 
Geologist J-k recorded by: Lechner

Lithology

Gamma
T.C. 2 Range 100 cp.s 
Recording speed 20."/mm 
Logged depth 464 feet

Density
T.C. _2_ Range 100 CDS 
Recording speed 20.it/jjii 
Logged depth 464 feet

Depth

_* «J
4> **8 «

0- 20 Till, brown, sandy, silty
20- 26 Till, gray, sandy, silty
26- 36 Gravel, brown, sandy
36- 60 Till, gray, silty, sandy,

	gravelly 
60- 88 Sandstone, grayish-brown,

	medium-grained, silty 
88-109 Siltstone, brown, sandy

109-110 Lignite
110-113 Claystone, brown
113-115 Lignite
115-145 Claystone, gray, silty
145-146 Lignite
146-190 Claystone, gray, silty
190-193 Lignite
193-215 Claystone, gray, very silty
215-229 Siltstone, gray
229-230 Lignite
230-278 Claystone, gray, silty
278-294 Claystone, brown, lignitic
294-304 Siltstone, gray, sandy

-0-0

-20

58
-300



Hole number—continued
79W13

Lithology

Gamma 

T.C. 2 Range 1QQ cps
Recording speed 2Q "/min 
Logged rfcptli464 feet

Density
T.C. 2 Range 1QO cps
Recording speed ̂ Lfr/mi 

Logged depth

Depth

ooft,

304-307 
307-321 
321-327 
327-335 
335-338 
338-340 
340-360 
360-363 
363-365 
365-380 
380-460

Lignite
Siltstone, gray
Lignite
Siltstone
Lignite
Siltstone, gray, sandy
No samples
Claystone, gray, silty
Lignite
Claystone, gray, silty
No samples

-300

_ -100

-350

- -120

-400

H450 
-140

59

-500

- -160

-550

- -ISO

-600



79W13 Hole number—

SP Resistivity 
Sens, setting 100 Mv Sens, setting 50 
Recording speed2Q_ ft/minRecording speed20_ft/ 
Logged depth 464 feet Logged depth 464 feet

Depth

4-> <U
O *•*
u <ue s

1

i

(60

JgO

ZOO

—— —iv — - r —- yi— -—
" " ~ "

-0-0

L

u
I-50

~20

[-100

-40

•ISO

L.20Q-60

•250 i

- -80i

h300 |

i

-IOOJ 

^350

60



79W13 Hole number—continued

SP 
Sens, setting

Resistivity 
100 MV 'Sens, setting_§0_

Recording speed_2°_fyminJRecording speed20ft/ min 
Logged depth 464 feet Logged depth 464 feet

Depth

II



Hole Nn: 7QW14

Elev.: 3139'

MapNO TOPO

NORTH DAKOTA GEOLOGICAL SURVEY

___^C*«: Jli±2LState: HH_

Location: T.I§Ls, R._M_W, Sec. _!__, Tract:

County: Ward

96 ft

Drilled depth: 482 feet 

22 ft Hole size: 4 3/4 in. Air D Water (x) Cored: Yes Q No
Lignite beds: 320-323; 343-348: 386-390: 434-436: 451-453

Remarks: _____________
Lithology
Recorded by: Gary Stefanovsky

Geophysical logs 
Geologist^ recorded by: _

Lithology

Gamma 
T.C.-1- Range 10°
Recording speed 2£L"/min 
Logged depth

Density 
T.C 2 Range 100
Recording speed ^Q_ 
Logged depth 482 feet

Depth
vt t-t

«u U

O Ji

__ 0- 94 Sand and gravel
94-120 Till

~~120-140 Claystone, gray, sandy,
— silty
— 140-150 Claystone, greenish-gray,
_ silty, sandy
150-153 Lignite
153-185 Claystone, gray, silty

—185-187 Lignite
_ 187-200 Siltstone, gray, clayey
_ 200-203 Lignite
203-305 Claystone, gray, silty

-0-0

-20

62

-300



Hole number—continued 
79W14

Lithology

Gamma 
. Range 100 cpaT.C_

Recording speed 

Logged depth J§l_feet

Density

T.C.. RangglOQ CDS

Recording speed 20jt/niin 
Logged ^ptli482 feet i

Depth

305-307 Lignite
307-320 Siltstone, gray, clayey
320-325 Lignite
325-335 Siltstone, clayey
335-345 Lignite
345-350 Siltstone, clayey
350-355 Lignite
355-360 Siltstone, clayey

-300

_ -100

63



79W14 Hole number -

SP 
Sens, setting 100
Recording speed _2H 
Logged depth 4S2_£eet

Resistivity 
Sens, setting 50

ft/min Recording speed-20ft/min 
Logged depth 482 feet

Depth

4-1 <U

\

• rr1

-0-0

L

-50

•20|

-100

\-
-40|

-150

L200-60i

— -80i

K300

h _h-

U

^350

1001

64



79W14 Hole number-continued

SP Resistivity 
ISens. setting?0Sens, setting 1QO *W ISens. setting^O—— ——— 

Recording speed20_ft/ minJRecording speed20ft/min 
Logged depth 482 feet Logged depth482_feet_

Depth

,8
PH

420

i-t 3.

:_:-,. I_ -

' • —d*t—"—'—•—

.- *-^C— — - — ——— j-- j— Y

rrp^ 
~:t:-:

- :r-T

1

J 

-i

65

- -120

-400

h-450 I 
-140!

-500

•160

-550

L -I80| 

^600 |

i
i-650 -200

-700

- -220!

-750



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mn; 79W15 Topo ND
N 5L 

Elev.:_Zini_£ae±L.Location: T. 152^, R.£4_W, Sec._30 f Tract: J£aa__ Drilled depth:
K^anti^i 190 ft SE 22 ft FEL " Hole size: 4 3/4 in Air D Water S Cored: Yes Q No H
Lignite beds: 113-120; 354-357

Remarks:
Lithology 
Recorded by:

Ye8 Geophysical logs 
Geologist J* recorded by: Lechner

Lithology

Gamma 
T.C. 3 Range 1 DOrps
Recording speed 20 fr/mi 
Logged depth 442 feet

Density 
T.C _ 2_ Range 1QQ
Recording speed 2Jl"/niin 
Logged depth 442 feet

Depth

0-35 Gravel, brown, sandy 
35- 70 Till, brown, silty, sandy,

gravelly
70- 82 Till, yellow, clayey, sandy 
82- 85 Lignite 
85- 95 Claystone 
95-100 Lignite 

100-115 Siltstone 
115-130 Claystone, gray, sandy,

silty
130-160 Siltstone, gray, sandy 
160-235 Sandstone, gray, silty 
235-260 Claystone, gray, silty,

sandy
260-280 Lignite 
280-315 No samples

-0-0

-20

66
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Hole number—continued
79W15

Lithology

Gamma
T.C. 2 RanylOO CPS

Recording speed J2IL/
442 feet

Density

T.C.. .Range 100 cps

Recording speed20jt/min 

Logged depthii2_feet__

Depth

*j 0

315-320 Claystone, gray
320-340 No samples
340-380 Claystone, gray, silty

380-442 No samples

-300

E 32.0
-100

-350

-120 

1-400

m
Q- •' ^*—~taff~*it-ffz::f <^~ ~ ~~.—~

67

450 
-140

-500

- -160

-550

- -180

-600



79W15 Hole number-

SP Resistivity 
Sens, setting —-5QSens, setting inn MV

Recording speed _20_ ft/minRecording
Logged depth _M2_Jeet L

speed.ZQ.ft/mm 
ogged depth 442 feet

Depth

4-> 4)
0) *•*
0) V

ho-o

r50
i

-20J

U
j
hi 00

-40

•150

L 206~60 !

H-250

-80i

300

L 
i
^-350



79W15 Hole number—continued

SP Resistivity 
Sens, setting ____1QO_MV_ Sens, setting 50———— 
Recording speed_2Q_^/minJRecording speed20it/min 
Logged depth442_feet_ JLnggerl depth442 feet

Depth

_>



MapMO tOPO

NORTH DAKOTA GEOLOGICAL SURVEY

ND . County: Ward
Elev.:?17R feet Location: T.-152.5, R._84j$, Sec._22_, Tract:_ddcc__Drilled depth: 502 feet 

Measured: 22 ft fsL, 1050 ftS&, Hole size: 4 3/4 in. Air D Water Q Cored: Yes Q No 
Lignite beds: 316-319: 340-346: 376-380; 412-414__________________________________

Remarks: _____________
Lithology
Recorded by Thomas Del ling

ye> Geophysical logs 
Geologist J* recorded by:

Lithology

0- 16 Till, yellow; gravel 
~ 16-120 Till, gray; gravel 
~ 120-173 Till, yellowish-brown 
— 173-179 Claystone, yellowish-brown 
_ 179-180 Lignite 

180-200 Claystone, gray, silty 
"" 200-209 Sandstone, gray, fine- 
~~ grained 
- 209-212 Shale, light-gray 
_ 212-236 Sandstone, gray, fine

grained 
236-237 Lignite 

"~ 237-260 Sandstone, gray, fine~ 
— grained 
- 260-311 Claystone, gray, silty

—

—

G
T.C._2_ 
Recordii 
Logged c
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Hole number—continued
79W16

Lithology

Gamma

T.C. 2 Range 1QQ cps 
Recording speed 20 "/min 
Logged depth 502 feet

Density 

T.C..2
Recording speed5i£ 

Logged depth

Depth
RanqglOO cpsD ————— ——

311-318 Lignite 
318-347 Claystone, gray 
347-355 Lignite 
355-360 Claystone, gray, silty 
360-367 Lignite 
367-378 Claystone, gray, silty 
378-380 Lignite 
380-387 Claystone, gray 
387-391 Lignite 
331-400 Sandstone, gray, fine 

	grained 
4.00-415 Claystone,. gray
415-416 Lignite
416-r420 Claystone, gray
420-500 No samples

-300

. -100

71

-550

- -180

-600



79W16 Hole number -

SP Resistivity 
Sens, setting—50.Sens, setting SOMV

Recording speed_2JL ft/min Recording speed-20ft/min
Logged depth _502_Jeet^

Depth

72

36O

-0-0

L 
i

H50 

-20)
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-100
1

L

-40

150
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200-60

250
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79W16 Hole number—continued

SP Resistivity
Sens, setting _1PQ_JW__ [Sens, setting 
Recording speed20 _ ft/minJRecording 
Logged depth 502 feet | Logged de

Depth

Recoring speemin 
| Logged depth 5Q2 feet



NORTH DAKOTA GEOLOGICAL SURVEY

Hole

Elev. :

7QW17 MapNo Topo ND

.Location: T. 152 *, R.83 w, Sec. 20 , Tract: bbcb

Measured:_222__ft_ P8K, 15 ft'fwt Hole size: 4 3/4 in. Air D Water E 
Lignite beds: 210-215; 380-382; 386-387; 417-419;_______________

. County :
Drilled depth: 542>

Cored: Yes Q No

424-428; 460-462

Remarks: ______________
Lithology
Recorded by Thomas Del ling

yea Geophysical logs 
Geologist J* recorded by: __

Lithology

—0-5 Sand, dark-brown, medium^ 
grained 

5- 10 Sand, dark -brown, medium— tc
~~ course-grained 
"~ 10- 15 Gravel, brown 
- 15- 20 Till, yellow 
_ 20- 23 Gravel, brown 

23- 40 Till, gray 
~" 40- 50 Till, gray; with gravel, 
— brown 
_ 50- 60 Till, gray 

60- 65 Till gray; with gravel, 
brown

65- 80 Till, gray 
~" 80- 85 Till gray; with gravel, 

brown 
- 85- 90 Till gray 
_ 90-100 Till gray; with gravel, 

brown 
100-140 Till, gray 

~ 140-150 Till (mixed) gray to yellow
- 150-160 Till, yellow 

160-175 Till, yellow; with gravel, 
brown 

175-193 Till, yellow 
~ 193-201 Till, gray 
- 201-208 Lignite 
— 208-220 Claystone, brown

220-221 Lignite 
221-240 Claystone, brown 

"~ 240-262 Sandstone, brown, fine- 
~~ grained 
- 262-278 Claystone, brown 
__ 278-290 Sandstone, grayish-brown, 

fine-grained 
290-310 Claystone, gray, sandy

(
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Hole number—continued
79W17

Lithology

Gamma
T.C. J__ Rano 100 CPS

o o t*

Recording speed——"/min 
Logged depth 542 feet

Density
2 cps

Recording speed_fymin 
Logged depfh542 feet

Depth

II

310-320 Sandstone, gray, fine 
	grained

320-323 Claystone, gray
323-360 Claystone, gray
360-377 Claystone, gray
377-382 Lignite
382-407' Claystone, gray
407-416 Lignite
416-420 Claystone, gray
420-520 Sandstone
520-540 No samples

-300

_ -100

l^HZZr.--^™^.-} jl
-500

- -160

-550

- -ISO

-600

75



79W17 Hole number -

SP 
Sens, setting 50 ^7——
Recording speed_20_ ft/min 
Logged depth 542 feet

Recording spee

Resistivity 
setting —50

542 feet

Depth

-0-0

-so

-20

-40

-200-60 !

-300

_

L 

^350



79W17 Hole number—continued

SP Resistivity
Sens, setting 50 MV jSens. setting 50 
Recording speed_2P_ft/min|Recording speed20ft/min 
Logged depth 542 feet Logged depth 542 feet

Depth

4J <U

Si



NORTH DAKOTA GEOLOGICAL SURVEY

Hole] 
Elev.:

79M1 MapNO Topo 7-ll-79State: ND County: Mountrail

6 feet Location: T. 152. £, R._il-$V Sec. 5 , Tract: cccd_ Drilled depth: 302 feet 

Measured:__82_f£_ PS?*, 480 ftfwL, Hole size: 4 3/4 in Air D Water 0 Cored: Yes Q No 0 
Lignite beds: 193-196; 199-208; 243-248__________________________

Remarks: _____________
Lithology
Recorded by Thomas Dellincr

yw Geophysical logs 
Geologist J* recorded by: __

Lithology

Gamma
T.C.. cps

Recording speed20.fr/min 
Logged depth 302 feet

Density
T.C. _2_ Range 10Q CPS 
Recording speed _"/min 
Logged depth 302 feet

Depth

<u

0- 8 Clay, brown, sandy, silty
8- 15 Till, brown, silty, sandy

15- 19 Till, gray, silty, sandy
19- 22 Claystone, gray, silty
22- 25 Siltstone, brown, sandy
25- 27 Claystone, dark-brown,

	lignitic
27- 31 Claystone, gray
31- 40 Claystone, brown
40- 41 Claystone, dark-brown, 

	lignitic
41- 57 Claystone, gray
57- 64 Claystone, bluish-green, 

	sandy
64- 70 Siltstone, gray
70- 72 Claystone, gray, silty
72- 74 Claystone, brown
74- 77 Lignite
77- 92 Claystone, gray
92- 95 Siltstone, green
95-100 Claystone, gray

100-120 Sandstone
120-300 No samples

-0-0

-20

78

-300
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole 
Elev.:

79M2 Map Topo Ufttei6-27-79

Location: T. 153 &, R.-S3-W, Sec._JJL, 
FNL

ND County: Mount rail 
bbbb prilled depth; 303 feet

Measured: 356 ft f&[t 30 ft FWL, Hole size: 4 3/4 in

Lignite beds: 33.5-40; 65-67; 256-259________
Air D Water ED Cored: Yes Q No

Remarks: _____________
Lithology
Recorded fry Thomas Dellinq

Ye> Geophysical logs 
Geologist J* recorded by: _____Lechner

Lithology
100 cps

Gamma
T.C.-2—Range 
Recording speed 2H"/min 
Logged depth 303 feet

Density
T.C. JL Range 1°° CPS />
Recording speed _25"/min 
Logged depth 303 feet

Depth

8

0- 1
1- 5
5- 14

14- 20
20- 24
24- 29
29- 31
31- 32
32- 37 
37- 42 
42- 44 
44- 48 
48- 52 
52- 55 
55- 58
58- 59
59- 60
60- 62
62- 63
63- 70 
70- 80 
80- 91 
91-101 

101-108

108-119 
119-134

134-164 

164-178 

178-180 

180-197

197-200 
200-221

Silt, black
Clay, brown, gravelly
Claystone, gray, very silty

brown
brown, silty
gray

Siltstone
Claystone
Claystone
Lignite
Claystone
Lignite
Claystone
Lignite
Claystone
Claystone
Claystone
Claystone, gray
Claystone, brown
Lignite
Claystone
Lignite
Claystone
Claystone
Claystone
Claystone

gray 

grayish-brown

green
gray
green

brown

green
brown
gray
brown

Claystone, light-green, 
silty
Claystone, dark-green 
Sandstone, green, medium- 
to fine-grained 
Sandstone greenish-gray, 
medium-to fine-grained 
Sandstone, greenish-gray, 
fine-grained, clayey 
Siltstone, greenish-gray, 
sandy
Sandstone, greenish-gray, 
very fine grained, clayey 
Lignite
Sandstone, greenish-gray, 
fine-grained f clayey-

-0-0

-50

-20

-100

-40 

•150

-20S60

250 

• -80

-300

m
- -if^f^'*_• —r *-- —--^ro^vizu^r^^^^



Hole number—continued
79M2

Lithology
T.C..

Gamma
100Range

Recording speed 20 ft/mjn 

Logged Hf»pfh 303 feet

Density
T^ 2 n 100 cps T.C. ___Range ___f__
Recording speedl°/Vmin 
Logged depth 303 feet

Depth
V)

*J O

11
221-224 Claystone, brown 
224-240 Claystone, green 
240-253 Claystone, grayish-brown,

silty
253-255 Lignite 
255-257 Claystone, gray 
2 5 7-2 5'8 Lignite 
258-260 Claystone, light-green,

sandy
260-263 Claystone, brown 
263-280 Claystone, green 
280-289 Claystone, gray 
28.9-300 Sandstone, grayish-green,

medium-grained, clayey

-300

_ -100

-350

- -120

-400

-450 
-140

-500

- -160

-550

- -180

-600

81



79M2 Hole number—

SP
Sens, setting 100 MV

Resistivity 
Sens, setting —2^

Depth

Recording speed _2O_ ft/min Recording speed^D_ft/min I £ £ 
Logged depth 303 feet Logged depth 303 feet
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:I2M3_______Mapto Topo_____ Bate: 6"28~7 %>tate; ND County: Mountrail

Elev.: 2048 feet- Location: T. 153 y, R.90 w, Sec. 28 , Tract: cccc Drilled depth: 303 feet
45 ft FSL, 147 ftlft^ Hole size: 4 3/4 in Air D Water Q Cored: Yes Q No

Lignite beds. 46-56; 85-88; 253-257_

Remarks: ____________._
Lithology
Recorded by' Thomas Dellina

yes Geophysical logs 
Geologist!* recorded by: Lechner

Lithology

__ 0-1 Silt, black 
1- 3 Gravel, brown 
3- 16 Till, brown, silty, clayey, 

— pebbly 
— 16- 17 Lignite 
_ 17- 20 Claystone, grayish-brown 

20- 23 Siltstone, grayish-brown
23- 44 Claystone, gray 

— 44- 51 Lignite 
_ 51- 52 Claystone, brown 
_ 52- 55 Claystone, green 

55- 56 Lignite 
~" 56- 61 Claystone, green, sandy 
~" 61- 65 Claystone, gray 
— 65- 68 Claystone, grayish-brown
— 68- 76 Claystone, green 
_ 76- 83 Claystone, gray 

83- 84 Claystone, brown 
84- 85 Lignite 

~" 85- 86 Claystone, brown 
— 86- 90 Claystone , dark-green 
_ 90- 95 Claystone, grayish-green, 

silty 
95-103 Siltstone, grayish -brown, 

~" clayey 
- 103-106 Claystone, gray 
_ 106-110 Claystone, dark-brown,

carbonaceous 
110-112 Claystone, green 
112-116 Claystone, light-green 

~" 116-122 Claystone, grayish-white, 
- silty 
_ 122-128 Claystone, dark-brown, 

carbonaceous 
128-143 Claystone, grayish-brown, 

~~ silty 
~ 143-145 Claystone, green, silty 
— 145-147 Claystone, dark-brown, 
— carbonaceous

Gamma 
T.C.-2 _ Rang 
Recording spet
Logged depth .

* 100 cp

idZ&fynim
303 feet

: —— """"f^l

~T ' • ; r • .
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1 ! ! •;.
f" 1 " 1 1 1 •• 1
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Density
T.r. 2 R a nf« 100 cps
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Hole number—continued
79M3

Lithology

Gamma
100 cpsT.C..

Recording speed -2HJ 
Logged depth _303_Jeet

Density

T.C_1_ Range 1QQ 
Recording speed^Oj- 
Logged rfcptli303 feet

Depth 
t/j 

S §
« o

147-148 Claystone, brown
148-157 Claystone, grayish-brown, 

silty
157-163 Claystone, light-tan, 

silty
163-178 Claystone, gray
178-182 Sandstone, gray, fine 

grained, clayey
182-194 Claystone, gray, silty
194-201 Sandstone, gray, fine 

grained, clayey
201-207 Claystone, gray, silty
207-208 Claystone, dark-brown, 

carbonaceous
208-221 Claystone, gray
221-222 Claystone, dark-brown, 

carbonaceous
222-227 Sandstone, gray, fine 

grained, clayey
227-243 Claystone, gray, silty 
243-246 Claystone, brown 
246-250 Claystone, green, silty
250-251 Claystone, brown
251-253 Lignite
253-268 Claystone, grayish-brown, 

silty
268-271 Claystone, brown, 

carbonaceous
271-282 Claystone, green, sandy
282-291 Sandstone, green, medium- 

grained, clayey
291-300 Claystone, grayish-green, 

silty

^-300

_ -100

-350

- -120

-400

t-450 
-140

-500

- -160

-550

- -180

-600

84



79M3 Hole number ""

SP 
Sens, setting 100 MV

Recording speed_ZO_ * 
Logged depth 303 feet

Resistivit 
Sens, setting

y
50

Depth

Recordingspeed22.fr/min | % % 
Logged depth 303 feet | «

O

tzo

H

1
1 2OO

^——«_———-——i————-^^—.——t

i
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0-0
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; 7QM4 Mafto TOPO Date:
.Location: T.151ll f R._21_W, Sec._§__, Tract: dccc 

PEL

.State: ND County: Mountrail 

Drilled denfli: 303 feet

Measured: 24 ft fsf, 257lftmltf Hole size: 4 3/4 in Air D Water 0 Cored: Yes Q No 
Lignite beds: 178-180; 270-272.5_____________________________________________

Remarks: Nn gamma log run__________ _______' ______________________

Lithology
Recorded by: Thomas Del liner___________

yw Geophysical logs 
Geologist J* recorded by: __ Lechner

Lithology

Gamma
T.C.
Recording speed -_.,_ Vmin

- 0-2 Clay, brown, sandy,
__ gravelly
_ 2- 24 Till, brown, sandy, pebbly

24- 30 Till, gray, sandy, gravelly
~~ 30- 40 Sand, gray, fine-grained
- 40- 42 Gravel, brown
- 42-61 Till, grayish-brown,
__ clayey, gravelly

61-160 Till, gray, clayey, sandy,
"~ gravelly
- 160-175 Claystone, gray
- 175-176 . Lignite
_ 176-194 Claystone, gray
_ 194-198 Siltstone, gray

198-236 Claystone, gray
~" 236-243 Siltstone, grayish-green
- 243-258 Claystone, grayish-green
- 258-273 Sandstone, grayish-green,
__ clayey

273-290 Claystone, grayish-brown,
~~ carbonaceous
- 290-300 Sandstone, grayish-green,
- fine-grained, clayey

- -80

-300



79M4 Hole number -

SP
Sens, setting — 
Recording speed _2JL ft/minj 
Logged depth 3Q3

Resistivit 
Sens, setting

I Depthi

Recording speed^-P-ft/min i £ % 
Logged depth 3Q3 feet
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1

i
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NORTH DAKOTA GEOLOGICAL SURVEY

79M5Hole N
£lev.:2Q02 feet Location; T.-153.*, R._9i.W, Sec.^Z

MaftP Topo . County: , Mount rail

381 ft FSL, 48 ft 
Lignite beds: 87-90; 154-162

Hole size:

, Tract: cccb_ Drilled depth: 303 feet . 

4 3/4 in Air Q Water Q Cored: Yes D No

Remarks: nr> gamma log run 

Lithology Geophysical logs
Lechner

Lithology

0- 1 Silt, black 
""1-4 Gravel , brown, sandy 
— 4- 28 Till, brownish-orange, 
- silty, clayey, gravelly 
_ 28- 47 Sandstone, brown, fine 

grained 
~" 47- 48 Lignite 
" 48- 89 Sandstone, gray, very fine- 
— grained 
_ 89- 90 Lignite 

90-101 Sandstone, gray, very fine- 
~" grained 

101-121 Siltstone, gray, clayey -
- 121-145 Sandstone, gray, medium-,to 
— fine grained 
_ 145-146 Claystone, dark-brown 

153-157 Lignite 
157-162 Claystone, brownish-tan 

" 162-166 Siltstone, green 
- 166-171 Claystone, gray, silty 
_ 171-172 Claystone, brown 

172-181 Claystone, green, silty 
181-197 Claystone, gray 

~~ 197-198 Lignite 
- 198-201 Claystone, green, silty 
- 201-209 Claystone, grayish-brown
__ 209-216 Siltstone, gray 

216-222 Claystone, grayish-brown, 
silty 

222-223 Claystone, dark-brown 
- 223-234 Claystone, pale-green 
_ 234-238 Claystone, dark-brown 
_ 238-243 Siltstone, gray, clayey 

243-246 Claystone, gray 
~" 246-247 Lignite 
- 247-260 Claystone, tan, silty 
— 260-263 Sandstone, brown, fine 
__ grained 
___ 263-266 Sandstone, brown, very

fine-grained
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T.r. Rang*

f Recording speed _ rt/min
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Hole number—continued
79M5

Lithology

266-267 Claystone, brown
267-271 Claystone, tan 
271-288 Claystone, gray
288-289 Lignite
289-300 Claystone, greenish-gray, 

silty

Gamma
CPS

A •>•*• II I •-•!

Recording speed 2Q fr/min 

Logged depth

Density
2 CPS

Recording speed 22/t/min 
Logged «fcpdi303 feet

Depth

o *^

Is
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_ -100
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- -120
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h450 
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- -160
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_ -180 
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79M5 Hole number -

SP 
Sens, settii 
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Logged de
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; 79M6 o Topo 7-01-79

Elev.:?394 feet Location: T.
700 ft Ira. 105 ftKws, Hole size: 4 3/4 in Air D

State: ND County: Mountrail

, R.22_W, Sec. 2__ , Tract: aada _ Drilled depth: 303 feet

Water Q Cored: Yes Q No
Lignite beds: 228-232; 238-240.5

Remarks: No gamma log run

Lithology
Recorded by Gary Stefanovsky

Yw Geophysical logs 
Geologist J* recorded by: __ Lechner

Lithology

Gamma
T.C..
Recording speed _ Wmin 
Logged depth ______

Density
T.C. _2_ Range 100 CPS 
Recording speed _!°"/min

O L *

Logged depth 303 feet

Depth

fc» 4J«J *-»5 «

- 0- 18
_ 18- 22

	22- 30
~ 30- 65
- 65- 82
- 82- 87

. 87-106

~~ 106-109

- 109-128
- 128-144

144-156
156-163

~" 163-165
"* 165-168

- 168-172
- 172-196 

196-201 
201-208

~ 208-215

- 215-225

~ 225-230 
230-234

- 234-237
- 237-242
_ 242-250

250-256
256-300

Silt, brown, sandy 
Gravel, brown, sandy 
Till, brown, silty 
Till, brownish-gray, silty 
Till, gray, clayey 
Siltstone, gray, clayey 
Claystone, bluish-gray, 
silty
Claystone, gray 
Siltstone, gray 
Sandstone, gray, fine 
grained, silty 
Claystone, gray 
Claystone, bluish-gray 
Lignite
Claystone, gray 
Siltstone, gray 
Claystone, gray 
Claystone, bluish-gray 
Claystone, gray 
Siltstone, greenish-blue, 
sandy
Sandstone, gray, fine 
grained, silty 
Lignite
Claystone, gray 
Lignite
Siltstone, gray, clayey 
Claystone, gray, silty 
Siltstone,-gray, clayey 
Sandstone, gray, medium- 
grained, silty

-0-0

-20

91
-300



79M6 Hole number -

SP
Sens, setting 10° m 

Recording speed-2£L ft/minj 
Logged depth 303 feet j

Sens, setting
Recording speed2D_ft/min % §

i

i

i

_i
i

i

1

] -I

i

i

Resistivity
50

Depth

feet

i 
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h
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Hole No:_Z2MZ 
Elev.:.22JiQ

MajEJP TQPO

NORTH DAKOTA GEOLOGICAL SURVEY

ND

Location:
30 ft ^, 35

Lignite beds: 134-139 7 203-206

_ County: Mount rail 

R._92_w, Sec.2J__ , Tract: *>kbb Drilled depth: 302 feet 

Hole size: 4 3/4 in Air D Water (3 Cored: Yes Q No

Remarks: ——————————__——
Lithology
Recorded by Gary Stefanovsky

y Geophysical logs 
Geologist J* recorded by: Lechner

Lithology

Gamma 
T.CJ— Range 10°
Recording spee 
Logged depth 302_feet

Density
T.C. 42_ Range 1QQ CDS 
Recording speed _JL?"/min 
Logged depth 302 feet

Depth

0- 1 Silt, black
1- 34 Till, brown, clayey

34- 60 Silt, gray, clayey
60- 63 Till
63- 64 Lignite
64- 77 Sandstone, gray, fine 

grained, silty 
77- 87 Siltstone, brown, clayey
87- 88 Claystone, bluish-green
88-101 Siltstone, gray, clayey 
101-111 Claystone, gray 
111-127 Siltstone, gray, sandy 
127-131 Claystone, grayish-brown,

carbonaceous 
131-135 Lignite 
135-157 Claystone, gray 
157-170 Sandstone, gray, fine 

grained 
170-300 No samples

-0-0

-20

93
-300



79M7 Hole number •*

SP 
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Logged dei
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; 7QM8 MaffP Topo ND
.County:.

Mountrail
* »W»W ' "'- • -"-'•'-' ijijipj-.— -•- j^ra.i.1^. .-imiE^. \^€J^1I1LV « ... .

Elev.;?n6 feet Location: T.JUs!, R.-93.W, Sec._l_ , Tract:^3ddd.__ Drilled depth: 302 feet
ja^Ajt CT7T _ _

Measured: 27 ft FSL, 41 ft pws, Hole size: 4 3/4 in Air D Water Q Cored: Yes Q No 
Lignite beds: 157-160; 179-181; 220-225; 290-292________________

Remarks: _______________________________;___________________________
Lithology
Recorded hy. Thomas Delling__________

YM Geophysical logs 
Geologist J* recorded by: __ Lechner

Lithology

Gamma 
T.C. -2_ Range 100 cps
Recording speed _?f"/min 
Logged depth 302 feet

Density
T.C. _1_ Range 
Recording speed —"/min 
Logged depth 302 feet

Depth

0- 1 Silt, black i 
1-29 Till, brown, clayey, sandy, '

gravelly 
29- 34 Till, grayisk-bfown, clayey,

sandy, gravelly, pebbly 
34- 60 Till, gray, silty, sandy, 

gravelly, pebbly*
60- 61 Gravel, brown, pebbly/
61- 62 Lignite, no samples
62-180 Sandstone, brown, fine—

grained 
180-300 No samples

95
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79M8 Hole number "

SP
Sens, setting 50MV 
Recording s

Resistivity 
Sens, setting *(

Logged depth 302 feet

Depth

IPft/min Recording speed__ft/min
Logged depth ——3-02_

180

3*2.

-20i

-100

-40!

-200-60 ;
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- -80.
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I-
1. -1001

-350
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: Topo ND ___ County: Mountrail

Elev.:2284 fppt Location: T..155-8, R.iI_W, Sec. 35 , Tract: _££2L_ Drilled depth: 303 feet 

Measured:J£JEJL_ FSL, 495 ftrafc, Hole size: 4 3/4 in fa Q water S Cored: Yes Q No 
Lignite beds: 234-236________________________________________________

Remarks: No gamma log run______________________________

Lithology
Recorded by Gary Stefanovsky

yea Geophysical logs 
Geologist J* recorded by:

Lechner

Lithology

—0-6 Gravel, brown, sandy 
_ 6- 18 Till, brown, clayey 

18- 19 Gravel 
"" 19- 26 Till, brownish-gray 
~" 26- 27 Gravel, brown, sandy 
- 27-65 Till, gray, clayey 
_ 65- 88 Till, brown, clayey

88- 91 Gravel, brown, sandy 
91-110 Till, dark-brown, clayey 

— 110-114 Gravel brown, clayey 
— 114-116 Till, brown, clayey 
_ 116-122 Till, dark-brown, clayey 
_ 122-175 Till, gray, clayey 

175-180 Sand, brown, fine-grained 
"180-187 Till, gray, clayey 

187-190 Gravel, brown, sandy
— 190-202 Till, gray, sandy 
-202-225 Sandstone, greenish-blue, 

medium-grained, silty 
225-230 Claystone, grayish-brown, 

~~ carbonaceous 
— 230-235 Siltstone, grayish-brown, 
_ carbonaceous , clayey 
_ 235-246 Claystone, grayish-brown, 

carbonaceous 
"246-258 Siltstone, grayish-brown, 
~ clayey 
— 258-280 Sandstone, greenish-gray, 

fine— grained, silty
280-300 Claystone, gray, silty

Gamma
T.r. Ranpp

o r
Recording speed _ "/min

r-\

10

,90

(00

no

Jto 

loo

210 

97

Density 
T.fL 2 RamrelOO cps
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79M9 Hole number -

SP 
Sens, setting 10°
Recording speed_^P"/min 
Logged depth

Resistivi 
Sens, setting

Depth

V M C ' I*

Recording speed_"/min [ £ £
Logged depth 3Q3 feet £ 2

1-0-0
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NORTH DAKOTA GEOLOGICAL SURVEY

6-29-79TOPO ND .County:.
Mountrail

*1O1C 1NO* ---f-JM'A-_!-*-_' _-T.-_-.__••_-- • *-*«^F-"^^ •*" -''•' J^~ _-!._-1. ____ . -._--.__ __• Jt^CfcfcW • -jrmi-T-M-imTm-- . _ •b/KfcUW • -- -_-r,_- - - V^i^UiAU V •__,-r

£lev. ; 2268 feet Location: T.-il^, R._9iw, Sec.22__ , Tract:_£flc__ Drilled depth: 303 feet 

Measured:Ji2_ft— 8S, 66 ft. Rfc Hole size: 4 3/4 in Air D Water Q Cored: Yes Q No 
Lignite beds: 288-290 _________________!___________________________

Remarks: No craimna log run __________________;__________________________

Lithology 
Recorded

Yw Geophysical logs 
Geologist J* recorded by: __ Lechner

Lithology

Gamma 
T.C.__Range
Recording speed _"/min 
Logged depth ______

Density 
T.C. _! R^gg 100 cps

Recording spee
Logged depth 303 feet

Depth

0- 5 Gravel, brown, sandy 
5- 20 Till, brown, silty 

20- 44 Till, gray, clayey 
44- 51 Gravel, brown, sandy 
51- 80 Till, brown, clayey 
80-130 Till, gray, clayey 
130-132 Gravel, brown, sandy 
132-156 Sandstone, brown, fine 

	grained
156-157 Lignite
157-158 Claystone, dark-brown, 

	carbonaceous
158-160 Siltstone, greenish-blue,

	clayey
160-183 Claystone, gray, silty
183-210 Siltstone, gray, clayey
210-216 Claystone, gray
216-217 Claystone, brown, carbonaceous
217-218 Lignite
218-257 Claystone, gray, silty
257-289 Siltstone, gray, clayey
289-291 Lignite
291-300 Siltstone, gray, clayey

99 -
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79M10 Hole number - c~0yC&*—«-*r
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NORTH DAKOTA GEOLOGICAL SURVEY

6-30-79Hole Nn ? 7QM11_____ Majte Topo_________ Date:_±^lll State: ND County: Mountrail

£lev.:2326 feet Location: T.15J.S, R.-il.w', Sec. j>__, Tract:_£££5_-Drilled depth: 303 feet 
Measured: 22 ft ISL, 470 ft^, Hole size: 4 3/4 in Air D Water Q Cored: Yes Q No 
Lignite beds: 109-112; 148-152_______________________________

Remarks: No gamma log run____________________;______________________________

Lithology
Recorded by* Thomas Dellinq__________ Geologist

Geophysical logs 
recorded by: __ Lechner

Lithology

0- 17 Clay, brown, silty, 
"" gravelly
- 17- 67 Till, brown, silty, 
__ gravelly 
_ 67-95 Sandstone, brown, medium- to 

fine-grained 
~~ 95- 97 Claystone , brown 
~ 97-105 Claystone, gray 
__, 105-108 Lignite 

108-109 Claystone, gray 
109-110 Lignite

"" 110-120 Claystone, bluish-green, 
- silty 

120-133 Claystone, gray, silty 
_ 133-139 Siltstone, gray 

139-140 Claystone, brown
140-145 Siltstone, gray, clayey 

~ 145-148 Lignite 
~ 148-149 Claystone, green, silty 
_ 149-151 Claystone, tan 

151-154 Claystone, gray, silty 
154-158 Siltstone, gray 

"~ 158-163 Claystone, gray, silty 
- 163-165 Lignite
- 165-172 Claystone, bluish-green, 
_ silty ' 

172-176 Claystone, grayish-brown 
~~ 176-180 Claystone, light-green,

silty 
— 180-182 Claystone, gray, silty 

182-222 Siltstone, gray, sandy
__ 222-300 Sandstone, gray, medium- 

grained

—
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mn; 79M12 MafJP TQpO .Date:
7-13-79

State:
ND

County:.
Mountrail

FW.2284 feet T.^f,'on^ T. 154.8 , R.-21_W, Sec._L , Tract: _£fla__ Drilled depth: 342 feet 

Measured: 552 ft FsiL r 1426 ftgj&L Hole size: 4 3/4 in Air D Water Q Cored: Yes D No 
Lignite beds: 96-98; 99-101; 104-106; 138-140______________________________

Remarks: __________——.—————————— _______._________________________
Lithology
Recorded by Gary Stefanovsky______

ye< Geophysical logs 
Geologist J* recorded by: __ Lechner

Lithology

- 0- 12 Silt, brown 
12- 38 Till, brown, silty 
38- 47 Till, grayish-brown, silty 

~~ 47- 87 Till, gray, silty 
- 87- 97 Sandstone, gray, medium- 
- grained, silty 
_ 97- 99 Lignite 

99-101 Siltstone, gray, clayey
101-105 Lignite 

- 105-220 No samples 
_ 220-340 Sandstone, bluish-green, 
_ medium-grained, silty
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Hole number—continued

79W12

Lithology

Gamma 

T.C. J_ Range_i£2_£££.
Recording speed 20 

Logged flpptK 341 feet

Density
T.C...2

Recording speed 22/Vmin 
Logged dgpth 341 feet

Depth
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79M12 Hole number -

SP 
Sens, setting—100
Recording speed _2_9_ ft/ min 
Logged depth 341 feet

-

i

i 
1
1
J 
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1

Depth j

Recording speed^°_ft/min i £ « 
Logged depth 341 feet £ £

Resistivity 
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mn; 7QM13 Topo .State: ND County: Mountrail

Elev.: 2364 feet Location: 
Measured:2628_f£

, R._22_W , Sec.lJ __ , Tract: daab _ Drilled depth: 303 feet 

, 483 fta, Hole size: 4 3/4 in Air D Water 0 Cored: Yes Q No
Lignite beds: 178-182; 187-189; 192-194;

230-235; 239-241

Remarks: No gamma 3.09 run
Lithology
Recorded by Gary Stefanovskv

y Geophysical logs 
Geologist J* recorded by: __

Lechner

Lithology
T.C..

Gamma 
Range

Recording speed _"/min 
Logged depth ______

Density
T.C. _2_ Range 100 
Recording speed 
Logged depth 303 feet

Depth 
2

** V

0- 10 Silt, brown, clayey 
10- 17 Gravel, brown, sandy 
17- 23 Silt, brown 
23- 28 Gravel, brown, sandy 
28- 65 Till, grayish-brown, clayey 
65- 92 Till, gray, clayey
92- 93 Lignite
93-162 Till, gray, clayey 
162-174 Siltstone, gray, sandy,

clayey
174-176 Lignite 
176-183 Claystone, gray,

carbonaceous 
183-186 Lignite 
186-188 Claystone, gray,

carbonaceous 
188-190 Lignite 
190-198 Claystone, gray,

carbonaceous
198-205 Siltstone, gray 
205-212 Claystone, gray 
212-221 Claystone, greenish-blue 
221-227 Claystone, gray 
227-231 Lignite 
231-235 Siltstone, grayish-brown,

carbonaceous
235-236 Lignite
236-251 Claystone, greenish-gray 
251-255 Claystone, grayish-brown,

carbonaceous
255-265 Glaystone, greenish-blue 
265-278 Siltstone, gray, sandy 
278-299 Claystone, gray 
299-300 Sandstone, gray, medium- 

grained, silty
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; 79M14 Date:.
7-13-79

Elev.; 2432 feet Location: T.I5!.*, R._J22_W, Sec.-3Q_,
FNL FET

70 ft »», 10 ftjaifr Hole size: 4 3/4 in AirD
Lignite beds: 84-87: 99-102

State: NTD County: Mountrail
Drilled depth: 164 feet 

Water S Cored: Yes Q No

aaaa

Remarks: _______________
Lithology
Recorded V*y Gary Stefanovskv

yw Geophysical logs 
Geologist )* recorded by: __ Lechner

Lithology

Gamma 
T.C_JL Range 10° CPS

Recording speed 2H"7niin 
Logged depth 3-64 feet

Density
*r f> 3 „ 500 cps T.C. Range y Depth
Recording speed — * 
Logged depth 158' feet 4> *-»

Is
0- 1 Silt, black
1- 5 Silt, brown
5- 6 Gravel, brown/ sandy
6- 10 Till, brown, silty
10- 15 Till, gray, clayey
15- 18 Till, brown, silty
18- 21 Gravel, brown, sandy
21- 38 Till, brown, silty
38- 42 Till, gray, clayey
42- 46 Till, brown, silty
46- 82 Till, gray, clayey
82- 99 Siltstone, gray
99-109 Claystone, gray

109-112 Lignite
112-125 Siltstone, bluish-green
125-134 Claystone, grayish-brown
134-143 Claystone, very light-gray
143-160 Siltstone, light-gray,

	clayey
160-169 Siltstone, gray, clayey 
169-180 Sandstone, bluish-green, 

	fine-grained

•0-0
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79M14 Hole number —

SP
Sens, setting 50 MV— 
Recording speed_2P"/min 
Logged depth 173 feet

Resistivity i Depth 
Sens, setting —£0————— i M
Recording speed!2_ft/min j % § 
Lotroed /Unrlil23 feet ! £ ^
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No-' 79M15 

Elev.:.225B-

7-13-79 State . ND County: Mountrail 

Location: T154 s , R. 93 w t sec< 15 ^ Tract: **ah Drilled depth: 302 feet

MaffP Topo

Measured: _±i_ft_ W, 471 ftjra, Hole size: 4 3/4 in Air Q Water Cored: Yes Q No
Lignite beds: 144-149; 153-155; 218-220

Remarks: ————————————.——
Lithology
Recorded by Gary Stefanovsky

Geophysical logs 
Geologist I* recorded by: __ Lechner

Lithology

Gamma 
T.C. -2_ Range 1QQ CPS
Recording speed 2^. Vmin 
Logged depth 302 feet

Density 
T.C. J__ Range 1QQ CPS
Recording speed -ZT^/mi 
Logged depth 302 feet

Depth

II
0- 1 Silt, black, clayey

""1-7 Silt, brown, clayey
- 7- 40 Till, brown, silty
_ 40-300 No samples

-0-0
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Hole No:_7_9M16_

NORTH DAKOTA GEOLOGICAL SURVEY

.bate: 7-12-79 gritf . ND—i * ——rf-————=—*-«n.w._j__i±__iji_ocate: L^ LJ rVmn*». Mountrail^-^-^^^ T.3&. R.JI.I. se,-_, Tract=_^.e^iredXt^oii:
Measured: 1056 ft FS?, 18 ft 

Lignite beds:
Hole size: 4 3/4 in 

^4-257.5; 296-298
Air Q

Remarks:
Lithology
Recorded ky Gary Stefanovsk

Lithology

Geophysical logs 
Geologist l» recorded by: _____Lechner

Gamma Density
T.C.^. Range 10p_^ps_ T-C _^_ R^ ioo_c£s JDepth

»> ». o />^*. iRecording speed 2nfymin 
Logged depth 301 feet

Recording speed -l°%min 
Logged depth "" *—— '**301 feet

eo

0- 26
26- 40

~~ 40- 45

- 45- 58 
58- 62

" 62- 65
- 65- 74
_ 74- 75

75- 85
85- 95

" 95-115
' 115-126
- 126-128
- 128-130 

130-136 
136-139 
139-145

' 145-151

. 151-173 
173-176

' 176-181 
181-185 
185-190

190-195

195-200 
200-203

203-244 
244-246 
246-254 
254-256 
256-260

Till, brown, clayey 
Till, gray, clayey 
Sandstone, brown, medium- 
grained
Siltstone, gray, sandy 
Sandstone, gray, fine 
grained 
Lignite 
Claystone 
Lignite 
Claystone 
Siltstone
Claystone
Siltstone
Claystone,
Lignite
Claystone /
Siltstone,
Claystone,
Sandstone,
grained, clayey
Claystone, gray
Claystone
Siltstone
Claystone
Claystone
blue
Sandstone, gray, medium- 
grained, clayey 
Claystone, gray

gray, medium-

gray

gray 
gray 
gray 
gray 
gray

gray 
gray 
gray 
gray, medium—

bluish-green
gray
gray
dark-greenish-

O

2.0

•0-0

Sandstone
grained
Claystone, gray
Lignite
Claystone, gray
Lignite
Siltstone, gray, clayey,
sandy

112
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Hole number—continued
79M16

Lithology
T.C..

Gamma
Range 100 CPS

Recording speed 20 "/min 
Logged depth _301_fget__

Density Depth
T.C._2_Range _i°°_

Recording speed 20jft/min 
Logged depth 301 feet

260-290 Sandstone, gray, mediijm-
grained 

290-297 Siltstone, gray
297-298 Lignite
298-300 Claystone, grayish-brown

113
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79M16 Hole number -

SP 
Sens, setting 5Q MV

Recording speed _2IL ft/mini 
Logged depth 301 feet

Resistivity 
Sens, setting

Depth

Recording speed2£-ft/min £ £ 
Logged depth 3Q1 feet j £ 5
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nln; 7QM17 MajMQ TOPO
N

•Date: 7-12-79 Stafff . 

ract: ___! 

Air D Water [*]

____ County: Mountrail 
Elev.;3317 f**t Location: T.J_5£g , R._93_w, Sec. J_L_ , Trart: aaab__ Drilled depth: 302 feet

pWT FFL
Measured: 21_f_L-» BS8* 480 ftaa^ Hole size: 4 3 /4 in 
Lignite beds: 98-100; 106-109; 118.5-122; 223-226;

Cored: Yes Q No

240-244; 286-288

Remarks:
Lithology
Recorded by? Gary Stefanovskv

yes Geophysical logs 
Geologist J* recorded by: Lechner

Lithology

0- 2 Silt, gray 
2- 4 Silt, brown, pebbly 

"" 4-37 Till, brown, sandy, pebbley, 
— clayey 

37- 45 Till, brown, silty 
45- 49 Gravel, brown 

~~ 49- 53 Till, brown, silty
53- 94 Till, gray, clayey 

— 94- 96 Gravel, brown, 
_ 96-103 Claystone, gray, 

carbonaceous 
103-104 Lignite 

"~ 104-116 Claystone, gray, 
carbonaceous 

- 116-118 Lignite 
_ 118-125 Claystone, gray, 

carbonaceous 
125-140 Siltstone, gray, sandy 

~ 140-145 Sandstone, brown, medium- 
— grained 
_ 145-152 Claystone, gray, 

carbonaceous 
152-168 Claystone, bluish-green 
168-174 Claystone, gray 

- 174-185 Siltstone, gray, sandy 
- 185-195 Claystone, gray 
_ 195-201 Claystone, brownish-gray,

carbonaceous 
201-222 Claystone, gray 
222-228 Lignite • 

- 228-233 Siltstone, gray, clayey 
_ 233-238 Claystone, gray 

238-239 Lignite 
239-244 Claystone, gray 

" 244-246 Lignite 
— 246-257 Sandstone, gray, fine- 
— grained, clayey 
_ 257-275 Claystone, gray 
__ 275-281 Siltstone, gray, clayey

281-300 Claystone, gray, 
carbonaceous
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T.C..2 _ Rang 
Recording spet
Logged depth .
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302 feet

= • i 

!=•=*

U_ ——— _-__(

i — • —— « — • —

j- • • • ; -. ——

!__ "s-~—d 
?=--^

115 V. ™*

fo
} ———————————————————— :

b ——— So

:r ——— 4 100

%jsM*°
W^^' " — | l*o

^a
^T""l [

!*^? —

^~r; zoo

^_:,_-3

-a" ~ ———

-^ — • — rq
f — —'".: i

3 ——

———— "^r j

Z2.O 

Zffo

T.C. 
Reco 
Logg

--•

•H-.

U«-i

P3

P

3

-»-

3 

U.

Density 
_»

rding spe 

ed depth

••

^_i 
as

• —— ••{

1 ——

pa

•^= 

=a

_=s=
K^S

BMWMH__

=»~«__

— : — i — i 

— T-F=

•••••V

••••-BE:

^=1 

1 — I — 1

M ___

_*«»_i 

^3

gc
ed2-L%min 

302

iii^. i — 
[• ' _>'

i — i — — i— ay

h ' I ' i :

• -~a 

•^^

—-.. i j i -«———-—<

• i • '

JH — i —I — ' — ' — ̂

— * — • — *• i i
—— i — •• 

————

— T ———— '

Depth
tn

I 1

-0-0

-50 

-20

-100

-40 

-150

-250 

-300



79M17 Hole number -

SP
Sens, setting 50 MV 
Recording speed —JiPfyniin 
Logged depth ^n2 feet:

0
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn: 7QM1S ___ MafJo Topo Oate: 7 '14"79 State: ND County: Mountrail 

Elev.: 3318 feet Location: T.I51*, R.24-W, Ser. 11 , Tmrt;baaa Drilled A»ntK: 302 feet
PNL. X9SK

Measured: Jl_lt_«tt, 2621 ft FWL, Hole size: 4 3/4 in Air Q Water g) Q^. Yes Q No 
Lignite beds: 84-87; 112-114; 224-230;______________________________________________

Remarks: ——————————__
Lithology
Recorded by Thomas Delling

yes Geophysical logs 
Geologist J* recorded by: __ Lechner

Lithology

0- 2 Clay, brown 
~" 2-18 Till, brown, clayey, sandy,
— pebbly7 
_ 18- 66 Till, grayish-brown, clayey, 
_ silty, sandy 

66- 82 Till, gray, silty, clayey, 
"" pebbly-' 
" 82- 83 Lignite 
_ 83- 86 Claystone, brown, silty 

86- 87 Lignite 
"~ 87- 91 Claystone, green, silty 
~" 91-108 Claystone, gray, silty 
- 108-110 Lignite 
- 110-112 Claystone, brown 
_ 112-113 Claystone, gray, silty 
_ 113-117 Siltstone, gray 

117-118 Claystone, light-green, 
~~ silty 
" 118-123 Claystone, green 
- 123-127 Siltstone, gray 
__ 127-128 Lignite 

128-130 Claystone, brown 
~" 130-134 Claystone, light-green 
— 134-138 Claystone, bluish-green 
- 138-147 Siltstone, gray 
_ 147-193 Sandstone, gray, fine 

grained 
~ 193-197 Claystone, gray

197-198 Siltstone, gray 
— 198-202 Claystone, gray, silty 
- 202-218 Sandstone, gray, fine- 
__ grained 

218-222 Siltstone, dark-brown, 
clayey 

~ 222-227 Lignite 
- 227-242 Claystone, greenish-gray 
_ 242-265 No samples 
_ 265-285 Siltstone, gray 

285-289 Claystone, gray 
289-300 Claystone, green

Gamma
T.C. 27 Rang 
Recording spec 
Logged depth

PI 100 cps
d2aft/min
302 feet
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79M18 Hole number -

SP 
Sens, settir 
Recording 
Logged dei
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn: 79M19 Map:.
Elev.:?1RO feet, Location; T.154.S, R.24__W, Sec.

Charlson NE Date:_ZlHlZlState:
_ , Trart:baab 

Hole size: 4 3/4 in /& n

ND

Measured: 78 ft rag, 2200 ftFWL,

Lignite beds: 136-140; 173-178; 188-194; 294-297;

_ County: Mountrail 
__ Drilled depth: 402 feet 

Water 0 Cored: Yes Q No

324- 38; 364-375; 399-40

Remarks: ____________.__
Lithology
Recorded by? Gary Stefanovskv

Ye> Geophysical logs 
Geologist I* recorded by: __ Lechner

Lithology
100 cps

Gamma
T.r. 2 Range _____ 
Recording speed JZi/Vmin 
Logged depth J02_£eet

T.C.
Density

Range 1QO CPS
Recording speed -2Q"/min
T JJ L 402Logged depth

Depth

0- 1 Silt, black
1- 10 Silt, brown, clayey

10- 13 Silt, brown, sandy
13- 20 Claystone, dark-brown
20- 25 Siltstone, dark-green, sandy
25- 26 Claystone, gray
26- 35 Claystone, brown
35- 42 Siltstone, brown, sandy
42- 55 Claystone, gray, silty
55- 57 Claystone, greenish-gray
57- 65 Siltstone, greenish-gray
65- 70 Claystone, gray
70- 77 Siltstone, gray
77- 84 Claystone, gray
84- 87 Claystone, greenish-gray,

	silty
87-103 Claystone, gray

103-112 Siltstone, gray, clayey
112-125 Claystone, dark-brown,

	carbonaceous
125-132 Claystone, gray
132-135 Claystone, dark-brown,

	carbonaceous 
135-139 Lignite 
139-141 Claystone, light-brown
141-142 Claystone, dark-brown
142-146 Claystone, gray
146-147 Lignite
147-148 Claystone, cark-brown, 

	carbonaceous
148-153 Claystone, brown
153-170 Claystone, gray
170-175 Claystone, dark-brown,

	carbonaceous 
175-179 Lignite 
179-187 Claystone, gray 
187-190 Lignite 
190-220 Claystone, gray 
220-227 Siltstone, gray

-0-0
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Hole number—continued
79M19

Lithology
T.C..

Gamma

_ Range _JL£LQ_cps-
Recording speed 2Q fymin 
Logged depth _i02_feet__

Density 
T.C._
Recording speed2£ft/min 
Logged depth 402 feet

.Range 1QQ
Depth

4-. O

II

- 227-293 Claystone, gray
-293-297 Claystone, dark-brown,

carbonaceous 
297-299 Lignite 

"299-304 Claystone, dark-brown,
carbonaceous

-304-332- Sandstone, brown, medium- 
grained

332-337 Claystone, gray 
337-342 Siltstone, bluish-green 
342-350 Sandstone, bluish-green,

medium-grained, silty 
_ 350-354 Claystone, gray 
_ 354-360 Lignite
360-364 Claystone, grayish-green 

" 364-369 Lignite
~ 369-400 Sandstone, grayish-green, 

medium-grained
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79M19 Hole number

SP 
Sens, setting 
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79M19 Hole number— continued

SP
Sens, setting_1Q_Q_MV_ o ________ 
Recording speed 2£_ ft/minRecording speed lQrt/ min 
Logged depth 402 feet [Logged depth 402 feet

Resistivity 
Sens, setting 100

H

Depth
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Hole No:_Z9M2CL

NORTH DAKOTA GEOLOGICAL SURVEY

6-29-79 Sfate: NDTono .County:. Mountrail

Elev.;2184 feet Location: T.155.S , R.-2L.W, Sec.-i2_, Tract: adbb _ Drilled depth: 304 feet 
Measured: 1165_ft_ RSfc 1275 fife, Hole size: 4 3/4 in Air D Water 0 Cored: Yes D No
Lignite beds: 204-207; 233-237

Remarks: No gamma log run

Lithology
Recorded by Gary Stefanovsky

yes Geophysical logs 
Geologist jf recorded by: Lechner

Lithology
T.C.

Gamma 
Range

Recording speed _ "/min 
Logged depth ______

Density
T.C. _2_ Range 
Recording speed JLQ 
Logged depth 304 feet

100 CDS Depth

0- 1 Silt, black, clayey
""1-5 Silt, brown, clayey
- 5- 11 Gravel, brown, sandy
_ 11- 16 Till, brown, clayey, silty
_ 16- 54 Till, gray, clayey, silty

54- 80 Sandstone, brown, medium-
"~ . grained
- 80- 95 Siltstone, gray
_ 95-100 Siltstone, gray, sandy
100-142 Sandstone, brown, medium-

~" grained
- 142-158 Siltstone, gray, clayey
- 158-185 Sandstone, brown, medium -
- grained
_ 185-199 Sandstone, gray, medium—
__ grained, clayey

199-202 Claystone, grayish-brown,
~~ carbonaceous
~ 202-205 Lignite
„ 205-231 Siltstone, gray, very clayey
_ 231-238 Lignite
238-245 Claystone, brown,

~" carbonaceous
- 245-259 Siltstone, gray, clayey,
- carbonaceous
_ 259-262 Claystone, greenish-gray
262-264 Lignite

"" 264-296 Claystone, gray
"" 296-298 Lignite
- 298-300 Siltstone, gray
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79M20 Hole number -

SP
Sens, setting 100 MV 
Recording speed _2JD_ & 
Logged depth

Resistivity 
Sens, setting ——5H.

Depth

Recording speediilLit/min i £ g 
Logged depth —?D4 fpptt- ix, 2
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: JZ3M2J. Mapo TOPO
N

. date: JL22lH State: County:. Mountrail

Elev.: ?3S? fast. Location: T.IlLLs , R.-22.W, Sec. 26 } Trarr; abbb __D^fed depth: 303 feet 
Measured: 72 ft jgg^ 2630 ftgag^ HOJC ^e: 4 3/4 in ^ir D Water Q Cored: Yes H
Ligriite beds: 274-278; 298-302

Remarks: No gamma log run

Lithology 
Recorded by: Thomas Del ling

v- Geophysical logs 
Geologist J* rEcnrrl^hyr * Lechner

Lithology

Gamma
T.C.
Recording speed _"-/min 
Logged depth ______

Density 
T.C. _! 100 cps Depth

Recording speed JZI/Vmi 
Logged depth 303 feet 8

0- 5 Sand, brown, coarse grained
~~ 5- 13 Clay, brown, sandy
— 13- 21 Sand, brown, coarse- to very
_ coarse grained
__ 21-22 Gravel, brown, sandy

22- 46 Till, gray, silty, sandy,
~* clayey
— 46_ 49 Sand, brown, very course
_ grained

49- 59 Till, gray, silty, clayey, •~~ sandy

— 59- 65 Till, brown
— 65- 66 Sand, gray, fine-grained
— 66- 70 Sand, brown, coarse-grained 
_ 70- 82 Till, grayish-brown, 

	clayey, silty, sandy 
82- 85 Gravel, gray

~ 85-110 Till, gray, clayey, silty,
~~ sandy

— 110-120 Silt, gray
120-132 Till, gray, silty, sandy
132-160 Sandstone, gray, fine-

"" grained, silty
— 160-300 Sandstone, gray, fine-
— grained
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79M21 Hole number —

SP
Sens, setting 100 MV 
Recording speed 2SL ft/min 
Logged depth "30 3 feet

Resistivity 
Sens, setting — 5Q

-]
1
1

0

tio

BO

Depth

Recording speed?0_ ft/min 
Logged depth 303 feet
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Hole No: JZ9M22- MaffP TopO

NORTH DAKOTA GEOLOGICAL SURVEY

ND Mountrail
N

_____ tW: 7-14-79 Sfate; _ND____ Coun£y.__________

Elev.; 23SB fppf. Location: T.155.S, R. 93. W, Sec._L_ , Tract:cccc__ Drilled depth: 302 feet 

Measured:_22JL_ft_ KL. 21 ftl^ Hole size: 4 3/4 in Air D Water @ Cored: Yes Q No 
Lignite beds: 199-201; 268-270_____________________________

Remarks: ——————————————————————— _______' _____________________
Lithology
Recorded by Thomas Delling__________

yw Geophysical logs 
Geologist J* recorded by: __

Lechner

Lithology
T.C.

Gamma 
Range 100 cps

Recording speed 20.fr/min 
Logged depth ^02 feet

Density
T.C. _Z_ Range 100 cps 
Recording speed 2O.fr/min 
Logged depth 302 feet

Depth

0- 1 Silt, brown, sandy
""1-6 Gravel, brown
-6-9 Till, brown
- 9- 15 Gravel, brown
__ 15- 33 Till, brown, clayey, silty,

	pebbly
33- 62. Till, gray, silty, clayey,

~" pebbly
__ 62- 75 Till, brown, clayey, silty,

	pebbly
~ 75- 83 Till, grayish-brown, silty,
~~ clayey, pebbly, lignitic
- 83-122 Till, gray, silty, sandy,
- lignitic
_ 122-132 Claystone, gray
_ 132-139 Claystone, tan

139-142 Claystone, dark-brown
~ 142-143 Lignite
~~ 143-144 Claystone, brown, lignitic
- 144-149 Claystone, tan
_ 149-154 Siltstone, tan

154-159 Claystone, brown, lignitic
~" 159-162 Siltstone, light-brown
~ 162-182 Siltstone, light-gray
- 182-192 Claystone, tan, silty
_ 192-199 Claystone, bluish-green

199-200 Lignite
200-202 Claystone, brown

"~ 202-203 Lignite
- 203-222 Claystone, grayish-brown,
- silty
_ 222-249 Claystone, gray

249-256 Siltstone, bluish-green
256-262 Siltstone, brown, clayey

~ 262-266 Siltstone, bluish-green,
- sandy
- 266-267 Lignite
_ 267-300 No samples

-0-0
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79M22 Hole number ~~

SP 
Sens, setting 100 MV

Resistivity
o • tnSens, setting—^-

-I

i

1
H
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H 
H

i
—i 
j

i Depth

Recording speed_2_0_ ft/minRecording speed^?_ft/min i % g 
Logged depth
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn: 79M23 Topo

Elev.:2242 feet Location: T.15L*, R.21__w , Sec. __!§_, Tract:?£££_ 
Measured:_22__ft_ §f, 162 ftg^ Hole size: 4 3/4 in Air Q Water 
Lignite beds: 208-216; 241-244; 249-251_______________________

___ County: Mount rail 
Drilled depth: ^n? faet

Cored: Yes D No

Remarks: ——————————__._
Lithology
Recorded Ky Thomas Dellinq

Yw Geophysical logs 
Geologist J* recorded by: Lechner

Lithology

Gamma
T.C._2 Range J-OQ cps 
Recording speed -L^/min 
Logged depth 3Q2 feet

Density
T.C.1__ Range

20£»Recording speed —-"/min 
Logged depth 302 feet

Depth

8 «

0- 1 Silt, black
~" 1-2 Till, tan, clayey, sandy
- 2- 17 Till, yellowish-brown,
_ clayey, sandy, pebbly/
_ 17- 27 Till, brown, clayey, sandy,

	pebbly
"~ 27- 52 Till, gray, silty, sandy,
~ pebbly.'
„ 52- 57 Till, brown, silty, clayey,

	sandy
" 57- 76 Till, gray, silty, sandy,
" gravelly
- 76- 79 Gravel, brown
- 79-103 till, gray, silty, sandy,
_ pebbly •
- 103-115 Siltstone, brown

115-117 Siltstone, orange
~ 117-119 Siltstone, brown
"~ 119-122 Claystone, brown, silty
- 122-126 Siltstone, brown
_ 126-127 Lignite

127-128 Claystone, grayish-brown,~~ silty

~ 128-133 Claystone, gray, silty
- 133-152 Siltstone, gray
_ 152-174 Sandstone, gray, fine-
__ grained, silty

174-175 Lignite
~~ 175-182 Claystone, gray
- 182-203 Siltstone, gray
- 203-207 Claystone, gray, silty
_ 207-210 Claystone, bluish-green

210-211 Lignite
211-214 Claystone, dark-brown,

~~ lignitic
- 214-215 Lignite
_ 215-217 Claystone, dark-brown,
__ lignitic

217-222 Siltstone, grayish-brown,
	clayey

loo
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Hole number—continued

79M23

Lithology
T.C.

Gamma 
Range 1QO

Recording speed 20 it/min 
Logged rigprli 302 feet

100 cp;
Density

T.C.J__Range 
Recording speed 12_"/ 
Logged fkptli 302 feet

Depth

4J O

"

- 222-242
- 242-244
. 244-250

250-254
" 254-262
- 262-271

_ 271-285
285-290

" 290-296

- 296-300

Claystone, 
Lignite 
Claystone , 
Claystone , 
Claystone , 
Claystone, 
silty 
Claystone , 
Claystone , 
Siltstone , 
clayey 
Claystone,

gray

gray
dark-brown 
bluish-green 
grayish-brown ,

bluish-green 
brown, silty 
light-brown ,

brown, silty
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79M23 Hole number

SP Resistivit 
Sens, settingSens, setting—1QQ H7— 

Recording speed-ICLfymin Recording 
Logged depth 302

—^

y
±
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Logged depth 3Q2 feet I £ 2
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——:———f ( ""ZT"' •" ~rf~t 7—' " ——
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Hole No; 79M24

Elev.;?W fppt Location:

NORTH DAKOTA GEOLOGICAL SURVEY

Earth 2 SE Dafe! 7-15-79 Sfate. _ND
vr J5

.W, Sec. 7 , Tract: _

Mcasured:_Zfi2_£t ML. _li_ft FWL, Hole size: 4 3 /4 in Air D Water 
Lignite beds: 44-49 ; 57-60: 102-108; 225-228; 282-284________

___ County: Mountrail 

Drilled depth: 362 feet

Cored: Yes Q No

Remarks:. 
Lithology Ye, Geophysical logs Lechner

Lithology

0- 1 Silt, black 
""1-4 Silt, brown, sandy 
— 4- 18 Till, brown, silty, pebbly 
_ 18- 27 Claystone, brownish-gray 
__ 27- 34 Claystone, brown 

34- 42 Claystone , dark-gray 
42- 45 Lignite 

~ 45- 54 Claystone, dark-gray 
54- 56 Lignite 
56- 57 Claystone, brown, 

carbonaceous
"~ 57-62 Claystone, greenish-gray 
- 62- 77 Claystone, medium-gray 
- 77- 86 Claystone, greenish-gray 
__ 86- 90 Claystone, medium-gray 
_ 90- 91 Lignite 

91- 99 Claystone, medium-gray 
~~ 99-103 Lignite 
"" 103-112 Claystone, medium-gray 
- 112-113 Lignite 
_ 113-115 Claystone, grayish-brown 

115-120 Siltstone, greenish-gray 
~~ 120-122 Claystone, medium-gray 
- 122-123 Lignite 
- 123-125 Claystone, medium-gray 
_ 125-138 Claystone, gray, silty 

138-140 Claystone, dark-gray, 
carbonaceous 

140-141 Lignite 
— 141-153 Claystone/ greenish-gray, 
— silty 
_ 153-175 Claystone, medium gray, 

silty
~ 175-177 Siltstone, medium-gray, 
— clayey 
— 177-182 Sandstone, greensih-gray, 
_ medium-grained, silty 

182-185 Claystone, dark-brown, 
carbonaceous
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Hole number—continued
79M24

Lithology

Gamma 
T.C. 2 RanlOO cps
Recording speed 20 1 
Logged fjgpt-h 362 feet

Density

T.C.2__Range 
Recording speed2£/t/mj 
Logged depth 362 feet

Depth

4J Ot> *•*
o "

- 185-190
- 190-195

195-217 
217-224

- 224-226- 

226-230 
230-247

" 247-248 

. 248-280

280-281 
" 281-282
- 282-315

315-325
325-326
226-335

' 335-362

Claystone, gray
Sandstone, greenish-gray,
medium-grained
Claystone/ gray
Claystone, dark-brown ,
carbonaceous
Lignite
Claystone, medium-gray
Sandstone, medium-gray,
medium-grained, silty
Claystone, medium-gray,
silty
Sandstone,"greenish-gray,
medium-grained
Lignite
Claystone, dark-brown
Sandstone, greenish-gray,
medium-grained, silty
Claystone, medium-gray
Lignite
Siltstone, medium-gray
Sandstone, greenish-gray,
medium-grained

h300

-too

~ . .—r -----~ I ----- —i •—-

-400

-450 
-140

-500

h -ISO

-550

L -180 
-600

133



79M24 Hole number -

SP 
Sens, setting 1 nn
Recording speed 20 ft/min
Logged depth 362 feet

Resistivity 
Sens, setting —100
Recording speed^CL^/mi 
Logged depth

1 i i

i

i

i
1

Depth

362 feet test

134
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Hole No: 7QM25.

NORTH DAKOTA GEOLOGICAL SURVEY

Topo_________ ND County: Mountrail 

Elev.:2?.72 feet Location/ T.I5L*, R._§3_W, Sec..6.__ , Tract: _ddacL_ Drilled depth: 302 feet
•m&r FEL •

Measured:_218_ft_ PSIi 15 ftsag^ Hole size: 4 3/4 in Air Q Water g Cored: Yes Q No 
Lignite beds: 97-102; 192-195.5, 214-219; 226-230________________________________

Remarks: ————————————.—————————— ' _____________________
Lithology
Recorded by Gary Stefanovskv___________

Ye> Geophysical logs 
Geologist J* recorded by: __ Lechner

Lithology

Gamma
T.C. _!_ Range 10° CP ̂ .C. J_ Range 1°° CPS Depth
Recording speed 2Jl"/min 
Logged depth 302 feet

Density

Recording speed _£?"/min 
Logged depth 30£_feet

1- 5

5- 15 

_ 15- 60

60- 62
~ 62- 67

67- 73 

~" 73- 95

- 95- 98

- 98-101 
101-155 
155-170

- 170-177
_ 177-181

181-191
191-194

- 194-196
- 196-210 

210-214

~~ 214-217
- 217-223
- 223-226
_ 226-255

255-257
257-285

" 285-290
- 290-302

Silt, black
Silt, light -brown
Till, brownish-gray, silty
pebbley
Till, dark-gray, silty,
pebbley
Claystone , medium-gray
Siltstone, light-brown,
clayey
Claystone, medium-gray,
silty
Siltstone, medium-gray,
clayey
Claystone
carbonaceous
Lignite
Claystone

dark-gray,

dark-gray, 
Siltstone, greenish-gray 
clayey
Claystone , dark-gray 
Claystone, greenish-gray 
Claystone, dark-gray 
Claystone, dark-brownish 
gray, carbonaceous 
Lignite
Claystone, dark-gray, 
Claystone, dark-brownish 
gray, carbonaceous 
Lignite
Claystone, greenish-gray 
Lignite
Claystone , medium-gray 
Lignite
Claystone, medium-gray 
Claystone, greenish- 
Siltstone, greenish 
clayey

silty

silty

gray 
gray

135
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79M25 Hole number -

SP 
Sens, setting—100
Recording speed _20_ ft/mini 

302 feet

Resistivity 
Sens, setting 100

i Depth

Recording speed^O/t/mm i % 2 
Logged depth u* 2
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NORTH DAKOTA GEOLOGICAL SURVEY

! 7QM26 Maffhite Earth 2 SE Dare ; 7-16-79 Sfafp; ND Mountrail
Hole _ ___ y _______ 
Elev.:2305 feet Location: T.MLs , R.-M.W, Sec. Ji__ , Tract:_Jc£c__ Drilled depth: 362 feet

|aa_r FEL _ "TZZ
76ft FST.. 2586ftreat. Hole size: 4 3/4 in A jr fl Water Q Cored: Yes D No

Lignite beds: 72-80; 124-127; 238-241; 268-270.5;
304-307

Remarks: _____________.__
Lithology
Recorded by? Gary Stefanovskv

„ . . re, Geophysical logs 
Geologist J* recorded by: Lechner

Lithology

0- 1 Silt, black, gravelly 
~~ 1- 7 Till, yellowish-brown, silty 

7- 13 Siltstone, yellowish-brown, 
— clayey 
_ 13- 15 Lignite

15- 17 Claystone, medium-brown, 
carbonaceous 

*" 17- 18 Siltstone, yellowish-brown 
— 18- 22 Claystone, gray, 
_ carbonaceous 

22- 27 Claystone, yellowish-brown 
~~ 27- 33 Claystone, light-brownish- 
"~ gray, silty
— 33- 37 Claystone, yellowish -brown 
— 37- 42 Claystone, light-gray 
_ 42- 44 Claystone, medium-gray, 

carbonaceous 
44- 46 Lignite 

~~ 46- 56 Claystone, greenish-gray, 
- silty 
_ 56- 70 Siltstone, medium-gray, 

clayey 
70- 71 Claystone, brownish-black,

~" silty 
- 71- 76 Lignite 
— 76- 77 Claystone, brownish-black, 
_ silty 

77- 84 Claystone, greenish-gray 
84- 85 Lignite 

~~" 85- 95 Claystone, greenish-gray, 
— silty 
_ 95- 98 Siltstone, greenish-gray, 
_ clayey 

98-122 Claystone, light-gray 
~~ 122-125 Lignite 
— 125-159 Claystone, medium-gray
- 159-160 Lignite 
_ 160-162 Claystone, medium-gray 

162 — 167 Sandstone, medium— crrav

Gamma
T.C. 3 Rang 
Recording spet
Logged depth
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Hole number—continued
79M26

Lithology

Gamma

_ Range lQQ_cps_T.C.:
Recording speed _2£L."/min 
Logged fleptK 362 feet

Density

T.C.. .Range 100 CDS
Recording speed ZQ/Vmi 
Logged depth 362 feet

Depth

</»
Ui

tJ S
o °
f T . 5
>*^ 4C«

167-193 Claystone, light-gray 
193-196 Lignite

- 196-201 Siltstone, light-gray,
clayey, sandy 

201-207 Sandstone, light-gray,
medium-grained 

"207-212" Siltstone, light-gray,
clayey

- 212-236 Claystone, light-gray 
_ 236-238 Lignite
238-250 Siltstone, medium-gray,

clayey 
~ 250-264 Claystone, medium-gray
- 264-266 Lignite
- 266-278 Siltstone, greenish-gray,

clayey
278-295 Claystone 
295-323 Sandstone, greenish-gray,

medium-grained
- 323-335 Siltstone, greenish-gray,

clayey
335-340 Claystone, greenish-gray 
340-350 Sandstone, medium-gray,

medium*grained
- 350-362 Claystone, medium-gray

-300
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1-350

- -120

-400

-450 
-140

-500

- -160

-550
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79M26 Hole number *

SP
Sens, setting —inn w— 
Recording speed 2SL. fymin 
Logged depth 362 feet

Resistivity Depth 
Sens, setting ——KLQ——— ! „ 
Recording speed2Jl.fr/min i *j %

362 feet

H50

-20!

-100

-401

-150

-200~60 :

250

H

-100



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nr>; 7QM27 , Map: White Earth 2SE Date :_Zzl§z7JL State: ND .County:.
Mountrail

N jE "——""
Elev.: ??4? f ft fit Location: T. 156 £, R. 94 W, Sec. 29 , Tract: cbbc__ Drilled depth: 362 feet

Measured: 2000_ft_ gj 62 ft fj£ Hole size: 4 3/4 in Air D Water S Cored: Yes Q No

Remarks?

Lithology Geophysical logs Lechner 
Recorded by: Gary Stefanovsky Geologist J» recorder* hy?

Lithology

_ 0- 1 Silt, black, pebbly 
1- 5 Silt, brown, gravelly 

~~ 5- 18 Till, brown, clayey, pebbly 
— 18- 25 Gravel, brown 
- 25-123 Till, gray, clayey, pebbly 
_ 123-141 Gravel, brown, sandy 

141-147 Sandstone, brown, medium-
grained 

— 147-158 Claystone, medium-gray 
_ 158-161 Claystone, dark-gray 
__ 161-173 Claystone, medium-gray 

173-176 Lignite 
176-182 Claystone, dark-gray, 

carbonaceous 
- 182-183 Lignite 
— 183-195 Sandstone, gray, medium — 
__ grained 
_ 195-237 Claystone, dark-gray, 

carbonaceous 
"~ 237-255 Claystone, greenish-gray, 
— carbonaceous
_ 255-259 Siltstone, greenish-gray, 

carbonaceous 
259-262 Claystone, greenish-gray, 

~~ carbonaceous 
- 262-263 Lignite 
— 263-266 Claystone, greenish-gray, 

carbonaceous 
266-267 Lignite
267-270 Claystone, greenish-gray 

- 270-285 Claystone, dark-gray, 
— carbonaceous, silty 
_ 285-296 Claystone, greenish-gray, 

c arbon ac eou s
296-297 Lignite 

~~ 297-307 Claystone, greenish-gray, 
carbonaceous

— 307-310 Sandstone, greenish-gray, 
— medium-grained
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Hole number—continued
79M27

Lithology

Gamma
T.C. 2 Ran^ 100 CPS

Recording speed ̂ 0— 
Logged depth 362 feet

Density
T.C. .Range
Recording speedJ- 
Logged depth 362 feet

Depth
</>I*

.u O

310-330 Siltstone, greenish-gray,
clayey 

330-360 Sandstone, greenish-gray,
medium-grained
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mo.- 79M28 Map:. ROSS NW Pare: 7-17-79 stgtg . ND .County:.
Mountrail

Elev.rZinO 1 Location: T.MLil, R._23_w. Sec._16_, Tract: bbbb Drilled depth: 402feet
PNL 3fifiL ————————

Measured: 36 ft *ra r 60 ft FWL, Kole size: 4 3/4 in Air U Water Cored: Yes Q No (3
Lignite beds: 198-202; 218-220; 253-255; 326-331

Remarks: ____________ .
Lithology
Recorded by Gary Stefanovsky

yes Geophysical logs 
Geologist J* recorded by: __ Lechner

Lithology

Gamma
T.C._2_ Range 100 cps 
Recording speed JL^Vrnin 
Logged depth 402 feet

Density
T/l .2 Range 1 QO

JO £
Recording speed — "/min 
Logged depth 4Q2 feet

Depth

0- 5 Silt, black, clayey
"~ 5- 36 Till, light-brownish-gray, |
- silty, pebbl^y, sandy
__ 36- 46 Claystone, grayish-brown
__ 46- 49 Lignite

49- 65 Claystone, medium-dark-gray,
"~ carbonaceous, silty
- 65- 72 Siltstone, medium-dark-gray,
__ clayey

72- 85 Claystone, medium-dark-gray
~~ 85- 86 Claystone, brownish-black,
~ carbonaceous
- 86- 87 Lignite
- 87- 88 Claystone, brownish-black,
__ carbonaceous
__ 88- 93 Claystone, greenish-gray,

	silty
~~ 93- 98 Claystone, medium-dark-gray
~ 98-102 Siltstone, medium-dark-gray,
_ clayey
_ 102-111 Claystone, medium-dark-gray

111-114 Claystone, brownish-black,
"~ carbonaceous
- 114-130 Siltstone, greenish-gray,
- clayey
_ 130-153 Claystone, greenish-gray,
__ silty
~~ 153-193 Sandstone, greenish-gray,
~~ medium-grained, silty,
- clayey
_ 193-199 Claystone, medium-dark-gray
_ 199-201 Lignite

201-217 Siltstone,
"" clayey
- 217-218 Lignite
- 218-220 Claystone 
_ 220-221 Lignite 
_ 221-242 Claystone 
__ 242-257 Siltstone 

	clayey

greenish-gray,

medium-dark-gray

medium-dark-gray 
greenish-gray,

143
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-300



Hole number—continued
79M28

Lithology

Gamma
T.C.-2__ Range 100 CPS

Recording speed 

Logged depth 402

Density 

T.C.J__Range 1°_°_
Recording speed 2j3_ft/min 

Logged depth 402 feet

Depth

p-l

257-258 Lignite
258-277 Claystone, greenish-gray 

- 277-278 Lignite 
_ 278-282 Claystone, brownish-black,

carbonaceous
282-285 Claystone, greenish-gray 

~ 285-29(7 Sandstone, greenish-gray,
medium-grained 

. 290-305 Siltstone, greenish-gray,
clayey

305-312 Claystone, brownish-black 
312-327 Siltstone, greenish-gray,

clayey
. 327-329 Lignite
_ 329-343 Claystone, brownish-black 

343-358 Claystone, greenish-gray,
silty 

358-400 Siltstone, greenish-gray
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79M28 Hole number -

SP Resistivity 
Sens, setting —_5flLSens. setting—100 MV

Recording speed JLP_ ft/minRecording speediJ2_ft/
Logged depth402

1

Depth

t/min | £ S 
Logged depth 4Q2 feet £ 2
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79M28 Hole number—continued

SP
Sens,

Resistivity 
100 MV iSens. setting 50

Recording speed_20-ft/min;Recordiiig speed 20ft/min 
Logged depth 402 feet JLogged depth 4°2 feet
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; 7QM9Q ____Date:_ZlIZlZi.State: ND County: Mountrail 

£lev.:3455' Location:* T. J£X*, R._93_w, **<•- 23 f Tract: dddd_ Drilled depth: 422 feet

Map: ROSS NW

Measured:
c

FSL, 16_£±_SiflU Hole size: 4 3/4 in Air U Water QJ Cored: Yes Q No
Tjrmirt t»«l«7 205-207; 240-245; 384-387; 398.5-403

Remarks?

Lithology 
Recorded by: Gary , ,Staf anovstoi. .. . .,,., , , G

Lithology

0- 1 Clay, brown 
1- 5 Gravel, brown 

~~ 5- 14 Till, brown, clayey, sandy, 
— pebbly 
_ 14- 15 Gravel, brown 
_ 15- 29 Till, brown, clayey, sandy, 

pebbly 
~ 29-162 Till, gray, silty, sandy, 
— pebbly 
__ 162-194 Sandstone, brown, medium- 

grained, silty
194-203 Claystone, medium-gray 

~ 203-207 Lignite 
- 207-211 Claystone, greenish-gray 
— 211-233 Sandstone, greenish-gray, 
_ medium -grained, silty 

233-240 Claystone, medium-gray, 
silty, carbonaceous 

240-241 Lignite 
- 241-244 Claystone, dark-greenish- 
— gray, silty 
_ 244-250 Lignite 

250-280 Siltstone, greenish-gray, 
~~ clayey, sandy 
~ 280-300 Sandstone, greenish-gray, 
- medium-grained, silty 
_ 300-340 Siltstone, green-gray, 

clayey, sandy 
340-360 Sandstone, greenish-gray,

medium-grained, silty 
- 360-385 Claystone, greenish-gray, 
- silty 

385-388 Lignite 
388-397 Claystone, greenish-gray 

~ 397-402 Lignite 
- 402-422 Claystone, dark-grayish- 
— brown , carbonaceous
-
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Hole number—continued

79M29

Lithology

Gamma 

T.C 2 Range.lQQ
Recording speed ?.C\ "/min
Logged flpppK 422 feet-.

Range

Density 
T.C. 2.
Recording spec 

Logged depth 422 feet

Depth
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79M29

SP 
Sens, setting 
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79M29 Hole number—continued

SP ! Resistivity 
Sens, setting__100_MV_ -Sens, setting_§0WWJAhJ* U\* Wb*A*Ch . ____ ——— *^N***fc*W t*«* W W*M*k i ,,! M.,.. II I i II ._. ,B || I

Recording speed_20_ft/min;Recording speed2£ft/min 
Logged depth 422 feet iLogged depth 422 feet
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NORTH DAKOTA GEOLOGICAL SURVEY

Hol ! 7QM3Q Map:• Powers Lake

Elev.r 2399 feet Location: 
FNL

Date: 7-18-79 State: County:. Mountrail

, R.-22-W, Sec. _J°_ , Tract: _ Drilled depth: 40° feet

Measured:_100_ft_ &£; 270ft w*, Hole size: 4 3/4 in Air D Water 0 Cored: Yes Q No 
Lignite beds: 236-239; 241-245; 255-260.5_______________________

Remarks: ______________________________!________________________
Lithology
Recorded by- Gary Stefanovsky_________

Ye> Geophysical logs 
Geologist J* recorded by: Lechner

Lithology

_ 0- 1 Silt, black, clayey 
1- 4 Silt, dark-reddish-brown, 

clayey
— 4- 15 Till, dark-reddish-brown, 
- silty, pebbly 
_ 15- 26 Till, brownish-gray, silty, 

pebbly 
26- 40 Till, dark-gray, clayey, 

~ pebbly; 
— 40- 42 Gravel, brownish-gray 
_ 42-59 Till, dark-gray, clayey, 

pebbly; 
59- 79 Till, dark-brownish-gray, 

~" silty, sandy 
- 79-170 Till, dark-gray, silty, 
— pebbly

170-185 Siltstone, dark-gray, clayey 
_ 185-194 Claystone, dark-gray, 

carbonaceous 
194-203 Siltstone, greenish-gray, 

— clayey 
_ 203-213 Sandstone, greenish-gray, 

medium-grained 
213-217 Siltstone, greenish-gray, 

clayey . 
" 217-218 Lignite 
— 218-236 Claystone, brownish-gray, 

carbonaceous 
236-238 Lignite 
238-244 Claystone, dark-gray 
244-246 Lignite 

— 246-250 Siltstone, greenish-gray, 
- clayey
_ 250-255 Claystone, dark-brownish- 

gray, carbonaceous 
255-257 Lignite 

— 257-275 Siltstone, greenish-gray, 
— clayey
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Hole number—continued
79M30

Lithology

" 275-285 Claystone, greenish-gray,
silty 

-285-300 Siltstone, greenish-gray, 
clayey

300-310 Claystone, greenish-gray 
310-320 Siltstone, greenish-gray 

"320-330" Claystone, greenish-gray 
-330-345 Siltstone, greenish-gray,

clayey 
_ 345-350 Siltstone, greenish-gray, 

sandy
~ 350-369 Sandstone, greenish-gray,

medium-grained, clayey,
silty

_ 369-370 Lignite
370-386 Siltstone, greenish-gray,

clayey
" 386-387 Lignite
- 387-402 Claystone, greenish-gray
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79M30 Hole number ~
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Logged dept
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79M30 Hole number—continued

SP Resistivity
Sens, setting __100_J1Z__ Sens, setting_50
Recording speed 1P_ ft/minjRecording speed l^ 
Logged depth 398 feet Logged depth 398 feet
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Hole Nn; 79M31

NORTH DAKOTA GEOLOGICAL SURVEY

Topo bate:_Izl8zZLState: ND County:. Mountrail

Elev.: ?A?,Q feet Location; T.JJLi*, R,_24_W, Sec.J__, Tract: _£cbb___Drilled rlepthr 302 feet 

Measured: I220_ft. RJL, 15 ft HVL; Hole size: 4 3/4 in Air D Water Q Cored: Yes Q No 

Lignite beds: 232-234 _________________________________

Remarks: ——————————____________________'._______________________
Lithology
Recorded by Gary Stefanovskv________

Yea Geophysical logs 
Geologist!* recorded by: _Lechner

Lithology

0- 1 Silt, black 
"~ 1- 53 Till, dark-reddish-brown, 

clayey, pebbly
_ 53- 55 Gravel, reddish-brown 

55- 66 Till, reddish-brown, clayey, 
pebbl y 

~ 66-118 Gravel, reddish-brown 
~ 118-182 Till, dark-gray, clayey, 

pebbly 
182-192 Claystone, dark-gray 
192-220 Claystone, greenish-gray, 

~~ silty 
220-240 Sandstone, dark-gray, 

- medium-grained 
_ 240-267 Siltstone, dark gray, silty 

267-300 Sandstone, gray, fine 
grained
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: JZ9M32. Map; White Earth Date; 7 . 1R.79 Sfafe . ND County: Mountrail

Elev.:233D fppt Location: T.158.S, R. 94 w. Sec. 34 , Tract:
xst

1FWL,Measur^! 36 ft FSL, 15Q

Lignite beds: 138-140
Hole size:

£££!_ Drilled depth: 3Q2 feet 

4 3/4 in Air D Water Q Cored: Yes Q No

Remarks: __________——
Lithology
Recorded by Garv Stefanovsky

__ Geophysical logs 
Geologist!* recorded by: __

Lithology

0- 1 Silt, black, gravelly 
""1-5 Gravel, brown, sandy 
— 5-27 Till, dark-reddish-brown, 
_ clayey , pebbly 

27- 31 Claystone, dark -greenish- 
gray

31- 41 Claystone, bluish-gray, 
- silty 

41- 42 Claystone, light-olive, 
silty 

"~ 42- 47 Claystone, greenish-gray, 
- silty 
— 47- 61 Claystone, dark-gray 
— 61-66 Claystone, bluish-gray 
__ 66- 68 Claystone, dark-gray
_ 68- 78 Claystone, bluish-gray 

78- 82 Claystone, dusky-brown, 
~ carbonaceous 
- 82- 83 Lignite 
« 83- 87 Claystone, bluish-gray 
_ 87-112 Claystone, medium-gray 
"" 112-113 Lignite 
""113-115 Claystone, medium-gray 
- 115-116 Lignite 
_ 116-118 Claystone, medium-gray 
_ 118-127 Sandstone, bluish-gray, 

medium-grained, clayey, 
"* silty 

127-136 Claystone, medium-gray
— 136-138 Lignite 
_ 138-177 Claystone, greenish-gray 

177-187 Claystone, medium-gray 
187-194 Claystone, greenish-gray
194-201 Sandstone 

•"201-217 Claystone, medium-gray, 
— silty 
_ 217-220 Claystone, greenish-gray
__ 220-240 Siltstone, greenish-gray, 

clayey

Gamm 
T.C. .2 _ Ran 
Recording sp
Logged depth
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Hole number—continued
79M32

Lithology
T.C..

Gamma 
- RangeiQO__ces_

Recording speed 20 fymin 
Logged depth 302 feet

Density Depth
.Range lOOcp;T.C._2.

Recording speed20.it/min
Logged depth 302 feet

240-256 Claystone, greenish-gray 
256-262 Siltstone, greenish-gray 
262-267 Claystone, greenish-gray 
267-283 Sandstone, greenish-gray,

medium-grained, clayey,
silty 

283-291 Siltstone, greenish-gray,
clayey

291-298 Claystone, greenish-gray 
298-300 Lignite 
300-302 Claystone, dusky-brown

-300

_ -100
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- -120

-400

1-450 
-140
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- -160
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Hole number -
71

SP 
Sens, setting

Resistivity 
jSens. setting.

Depth;

Recording speed__ ft/ mimRecording speed_ft/min i £ S 
Logged depth _______ ILogged depth ______ "° "

159



NORTH DAKOTA GEOLOGICAL SURVEY

Map: Bush Lake Date: 7-26-79 State: County: DivideHole No:__Z2£l____ Map: Bush Lake Date: 7-26-79 Stater ND ^ ______ 

Elev.; ?-m ft. Location: T. 160*, R._2_lf, Sec._2_.Tract: drra Drilled depth; 703 ft 

Measured: 400 ft- FSL r 2100 ftWPS. Hole size: 4 3/4 in. Air fl Water S Cored: Yes Q No 

Lignite beds: ? 379-383! 427-433

Remarks: _______________
Lithology
Recorded V>y Gary Stefanovskv

Geophysical logs 
Geologist J* recorded by: Lechner

Lithology

~ 0-3 Silt, black, clayey 
~ 3-7 Silt, brownish- gray, clayey 
- 7- 22 Till, brownish-gray , clayey 
_ pebbly 

22- 24 Till, dark-gray, clayey, 
pebbly 

24- 50 Gravel, brownish-gray, 
— coarse grained, pebbly 

50-122 Till, dark-gray, sandy,
pebbly, silty 

"" 122-130 Sand, dark-gray, medium 
~~ grained 
- 130-200 Till, dark-gray, clayey, 
— pebbly
- 200-700 No samples
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Hole number—continued 

79D1

Lithology

Gamma
T.C.-1
Recording speed_10 
Logged depth_703_ft

Depth

Recording speed £2/c/mi 
Logged depth 703 ft

16.1



79D1 Hole number —
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Sens, setting 1 ono
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Hole number—continued 
79D1

SP 
Sens, setting 10 °

*") f\

Recording soeed_£:i

Resistivityrvcaiaiiviiy

Sens, setting ___J±^!___ Sens, setting ___£?__ 
Recording speed __!5.ft/min; Re cording speed _??t/ mi 
Logged depth 7o3 ft Logged depth 7Q3 ft
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn ? 79D2 Map: Bush Lake Pater 7-26-7%fate; ND County: Divide

Elev.: 2338 ft Location; T.
SWJL 

Measured :__10fLL_ FSL, 66

, R.-05-W , Sec._lL , Tract: _ccbb_ Drilled depth: 402 feet
, — - , — , 

FWL, Hole size: A 3/4 in Air LJ Water H Cored: Yes U No
Lignite beds: 73^-9^7 : ?sa-76l . ? 314-319: 337-342

Remarks: ____________ .
Lithology
Recorded k- Gary Stefanovsky

ye> Geophysical logs 
Geologist J* recorded by:

Lithology

- 0-1 Silt, black, clayey 
1- 4 Silt, reddish-brown, sandy 
4- 24 Gravel, reddish-brown, 

coarse-grained, pebbly 
24- 25 Lignite
25- 27 Till, reddish-brown, sandy, 

- pebbly 
__ 27- 43 Gravel, reddish-brown, 

coarse-grained 
43- 75 Silt, dark-gray, sandy 
75- 93 Till, dark-gray, clayey, 

— pebbly 
93-131 Gravel, reddish-brown, 

_ coarse-grained, pebbly 
131-133 Till, dark-gray, clayey, 

pebbly 
~ 133-136 Gravel, reddish-brown,
- coarse-grained 

136-138 Till, dark-gray, clayey, 
pebbly 

138-143 Gravel, reddish-brown, 
~~ coarse grained, pebbly 
- 143-163 Till, reddish-brown, 

clayey, pebbly 
163-197 Gravel, reddish-brown, 

coarse grained, pebbly
"" 197-216 Till, dark-gray, clayey, 

pebbly 
216-231 Clays tone, medium-gray, 

__ carbonaceous 
231-234 Lignite 
234-243 Siltstone, medium-gray^ 

clayey
- 243-245 Lignite 
- 245-254 Sandstone, medium-gray, 

medium -grained 
254-259 Clays tone, dark-gray, 

carbonaceous 
259-262 Lignite

Gamm 
T.C._2_Rar 
Recording sp
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Hole number—continued 

79D2

Lithology

Gamma 

T.C. 2 Range CPS

Recording speed 20 fymin 

Logged depth

Density
T.C. J_Range 10 ° CPS 

Recording speed Zilfym 
Logged ,l*ptli 402 ft

Depth

II
262-290 
290-303

303-313

313-316 
316-330

330-334 
334-345 
345-389 
389-400

Claystone, dark-gray
Siltstone, dark-gray,
clayey, sandy
Sandstone, medium-gray,
medium-grained
Lignite
Sandstone, medium-gray,
medium-grained, silty
Claystone, dark-gray
Lignite
Clays tone, dark-gray
Siltstone, medium-gray

-300
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79D2 Hole number

100SP
Sens, setting.

9 n £1. Recording speed "/min
Logged depth 4Q2 ft

Resistivity 
Sens, setting
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Recording speed_ft/min i £ £ 
Logged depth 4Q2 ft
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Hole number—continued 
79D2

SP 
Sens, setting inn

Resistivity
Sens, setting __1QD____ Sens, setting 100 
Recording speedJ>£L_fr/min:Recording speed2Q.fr/ni: 
Logged depth 402 ft Logged depth 402 ft

min

Depth
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nr»! 7Qrn Map: Bush Lake

Elev.; 2327 ft Location: T.MP.X, R._95_w, Sec.
FNL 

l! 432 ft 3SSK, 10 ft

Date: 7-19-79 State: ND County:

_, Tract: bbcb Drilled depth: 422 feet 

Hole size: 4 3/4 in Air D Water Q Cored: Yes Q No
Lignite beds: -m?-ifl4 ; 235-239; 393-400; 412-414

Remarks:
Lithology 
Recorded by: stefanovsk

yc> Geophysical logs 
Geologist M- recorded by: Lechner

Lithology

~ 0- 2 Silt, light-olive-gray, 
— clayey 
__ 2- 6 Silt, olive-gray, clayey 

6- 19 Till, brownish-gray, clayey 
pebbly 

19- 23 Till, dark-gray, clayey, 
- pebbly 

23- 60 Till, brownish-gray, clayey
pebbly 

~ 60- 70 Siltstone, light^olive-gray 
~~ clayey 
- 70- 90 Sandstone, light- olive-gray 
- medium-grained 
_ 90-100 Till, brownish-gray, clayey 

pebbly 
100-110 Till, dark-gray, clayey, 

*~ pebbly 
~ 110-113 Claystone, dark reddish- 
— brown 
_ 113-117 Claystone, dark-gray 

117-122 Siltstone, dark-gray, claye 
122-133 Claystone, dark-gray 

"" 133-141 Claystone, bluish-gray 
- 141-142 Lignite 

142-148 Claystone, bluish-gray 
148-150 Lignite 

"" 150-157 Sandstone, bluish-gray, 
medium- grained, clayey 

157-162 Claystone, bluish-gray
- 162-167 Claystone, bluish-gray, 
__ silty 

167-175 Siltstone, bluish-gray 
175-182 Sandstone, greenish-gray, 

~" medium* grained, clayey 
- 182-183 Lignite 
_ 183-230 Claystone, dark-gray 
_ 230-231 Lignite 
_ 231-235 Claystone, dark-gray, 

carbonaceous
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Hole number—continued
79D3

Lithology
T.C..

Gamma
2 n__ 100 cpsRange.

Recording speed 10—*Vmin 
Logged A»pA 422 ft

Density
~r r* 2 rj 100 cps T.C.___Range ____
Recording speed ZPJVmi 
Logged depth 422 ft

Depth

235-237 Lignite
237-243 Claystone, dark-gray,

carbonaceous 
243-250 Lignite
250-251 Claystone, dark-gray
251-253 Lignite
253-263 Claystone, dark-gray,

carbonaceous 
263-270 Sandstone, greenish-gray^

medium-grained 
270-284 Siltstone, greenish-gray,

clayey 
284-335 Sandstone, greenish-gray,

medium-grained, silty 
335-345 Sandstone, greenish-gray,

medium-grained, clayey 
345-350 Lignite 
350-355 Sandstone, greenish-gray,

medium-grained, clayey 
355-385 Siltstone, greenish-gray,

clayey
385-404 Lignite 
404-422 Claystone, greenish-gray
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79D3 Hole number -

SP 
Sens, setting 1QO

Resistivity 
Sens, setting

Recording speed 20 ft/min Re cording speed-Ji^t/min 
Logged depth 422 ft Logged depth 422 ft

Depth
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79D3 Hole number—continued

SP Resistivity Depth!or resistivity jurcpi
SPTIS. string 100 Sens, setting 50 g
Recording speed_i^ &/minRecording speed2£ft/min tJ £
Logged depth 422 ft__ fogged depth 422 ft ^ 2
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Hole No; 7QD4 .Map:.

NORTH DAKOTA GEOLOGICAL SURVEY

Date: 7-7«-7Q Sfafe . NT)

Elev.; 2315 ft Location:
County

R. 96 w, Sec.22_, Tract! aaaa Drilled depth:

. TK tH H A

: 33 ft B8L( 264 KXB, Hole size: 4 3/4 in Air D Water 0 Cored: Yes Q No 
Lignite beds: 268-273: 294-297; 316-318; 393-405 _____________ _____ _________

Remarks: _____________
Lithology
Recorded by£ary Stefanovskv

Ye> Geophysical logs 
Geologist ftfc recorded by:

Lithology

_ 0- 3 Silt, reddish-brown, clayey 
3- 17 Till, reddish-brown, clayey, 

pebbly 
~" 17-24 Gravel, reddish-brown, 
— coarse grained, sandy 
_ 24- 65 Till, dusky-brown, clayey, 
_ pebbly 

65- 75 Till, dark-gray, clayey,
~~ pebbly 
- 75- 94 Gravel, reddish-brown, 
_ coarse— grained, sandy 

94-130 Silt, dark-gray, clayey, 
sandy 

"~ 130-240 Till, dusky -brown, clayey, 
~" pebbly 

240-269 Claystone, dark-gray 
-269-272 Lignite 
__ 272-280 Claystone, dark-gray 

280-420 No samples
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Hole number—continued
79D4

Lithology

Gamma
2 Bo««Y«100cps

Recording speed——"/min 

Logged depth.

Density
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Logged depth
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79D4 Hole number—continued

SP 
Sens, setting 50

O _ _

Resistivity 
Sens, setting 50

Recording speed_2p__ft/min,Recording speed20jt/min 
Logged depth 422 ft__ Logged depth 422 ft
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No; 79D5 . Map: Hamlet Date: 7-28-79 Stater ND County: Dividei AVSAW '" J - t»»«i|.». i in in i.c^ i_ j_>«ii.t-. • —— - .-»mi.ci. v^nnny. LJ_LVXVJ.C

Elev.;2225 ft Location: T.M2.X, R.2fi__w, Sec. .12_, Tract: bccc Drilled depth: 402 feet
P>JT BEL _ ~

MeasiirgH:2569 ft aasx 30 ft FWL, Hole size: 4 3/4 in Air U Water Q Cored: Yes Q No 
Lignite beds: 282-290; 302-305______________________________

Remarks: ____________.__________ _______\_______________________
Lithology
Recorded ky-Garv Stefanovsky_________

Yw Geophysical logs 
Geologist J* recorded by: ____Lechner

Lithology

- 0- 10 Silt, grayish-red, clayey 
_ 10- 36 Clay, olive-gray 

36- 43 Clay, dark-gray 
~~ 43- 64 Gravel, reddish-brown, 
~~ coarse-grained, sandy 
- 64- 75 Silt, dark-gray, clayey, 
- sandy 

75-142 Till, dark-gray, clayey, 
pebbly 

- 142-147 Gravel 
- 147-160 Till, dark-gray, clayey, 
_ pebbly 

160-171 Gravel 
171-179 Till, medium-gray, clayey
179-185 Claystone, dark-gray, silty 

~" 185-205 Sandstone, medium-gray, 
- medium-grained, clayey, 
- silty 
_ 205-213 Claystone, medium-gray 

213-215 Claystone, dark-gray, 
~" carbonaceous 
- 215-216 Lignite 
- 216-231 Claystone, greenish-gray 

231-234 Siltstone, greenish-gray, 
clayey 

234-265 Claystone, dark-gray, 
~ 265-275 Siltstone, medium-gray, 
— clayey, sandy 

275-277 Claystone, dark-gray,
__ carbonaceous 

277-278 Lignite 
~" 278-283 Claystone, dark-gray, 
~ carbonaceous 
- 283-290 Lignite
_ 290-294 Claystone, dark-gray, 

carbonaceous 
294-296 Lignite 

~ 296-300 Claystone, dark-gray,
carbonaceous
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Hole number—continued

79D5

Lithology

Gamma 
T.C. 2 Range 100 CP S

Recording speed ——fy 

Logged depth _£02jEt

Density

T.C. .Range
Recording speed_fr/mi 

Logged deptn__121_£
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79D5 Hole number —

SP 
Sens, setting 
Recording s] 
Logged dept
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79D5 Hole number—continued

SP ' Resistivity 
Sens, setting ___50___ Sens, setting __5P_____ 
Recording speed^P__ft/min!Recording speed^O/Vmin 
Logged depth 402 ft : Logged depth 402 ft
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Hole Noi

NORTH DAKOTA GEOLOGICAL SURVEY

Map: W-fM-rngft._,______..._r .______________Date: 7-29-79 State: NP Coonty: Divide 

Elev.: 27.68 ft Location: T.1£Q_ £, R. 97 ^, Sec.J_3_, Tract: aaab Drilled depth:

Measured:-aZ-fJL—^". 528 ft pi§L, Hole sizg:4 3/4 in Air D Water Q: Cored: Yes Q No 
Lignite beds: vn-qA7; ^Sfi>3S8 ? 610-612: 683-688______________________________

Remarks: ——————————___
Lithology
Recorded by£ar7 Stelanovskv

Ye> Geophysical logs 
Geologist J* recorded by: Lechner

Lithology

_ 0- 1 Silt, reddish-brown 
gravelly 

1-25 Gravel, coarse-grained, 
"~ sandy 
- 25- 40 Clay, dark-gray 
- 40-110 Till, dark-gray, clayey, 
_ pebbly 

110-145 Till, reddish-brown, 
~ clayey, pebbly
-145-155 Till, dark-gray, clayey, 
_ pebbly 

155-200 Gravel 
~200-312 Silts tone, medium-gray, 
~~ sandy
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Hole number—continued

79D6

Lithology

Density 
T.r. 2 Rany. 100

Depth
1 ,V_».—^fa——— XXclllgt _*^_*——vys>—— 1 .V^. -_il___IxailgC — w

Recording speed 20 ^/min Recording speedlP-1

Logged depth_Z2L±L__ Logged depth '7n '3

- 312-323

323-340 
" 340-360
- 360-375

375-412
412-413
413-439 

' 439-440
- 440-455
_ 455-456

456-475
475-476
476-500

- 500-539
- 539-540
. 540-560

560-595

" 595-596
- 596-612 
. 612-614 

614-635 
" 635-636 
" 636-638

- 638-640
- 640-682
„ 682-683

683-686

- 686-690
- 690-700

Gladstone, medium-gray,
silty
Lignite
Clays tone, medium-gray
Siltstone, medium-gray,
fine-grained, clayey
Claystone, medium-gray
Lignite
Clays tone, greenish-gray
Lignite
Claystone, greenish-gray
Lignite
Claystone, greenish-gray
Lignite
Claystone, greenish-gray
Claystone, medium-gray
Lignite
Claystone, medium-gray
Siltstone, medium-gray,
fine-grained, clayey
Lignite'
Claystone, medium-gray
Lignite
Claystone, medium-gray
Lignite
Claystone, medium-gray,
carbonaceous
Lignite
Claystone, medium-gray
Lignite
Clays tone, dark-gray
carbonaceous
Lignite
Claystone, medium-gray
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79D6 Hole number—continued
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79D6 Hole number—continued
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole N"! 7QD7 Map: Wildrose Date: 7-30-79 State: ND County:

Elev.: 2245 feet Location: T. 16£L$, F&2i_f, Sec. 2]— , Tract: dddd_ Drilled depthi*2L£2£L__ 

Measured:JL±L«^L, 120 ftl^ Hole size: 4 3 /4 in Air D Water Q Cored: Yes Q No
Lignite beds: 228-233.5;298-300; 348-359

Remarks: ———————————————
Lithology
Recorded by Gary Stefanovsky

Yes Geophysical logs
Geologist J* recorded by: __ Lechner

Lithology

-0-4 Silt, olive-gray, fine- 
_ grained, clayey 

4- 22 Till, olive-gray, clayey, 
"" sandy 
- 22- 87 Till, dark-gray, clayey, 
- pebbly 
_ 87-101 Gravel, coarse* grained, 

sandy 
."101-110 Till, dark-gray, clayey^ 
- pebbly 

. -110-132 Gravel
.J.32-133 Till, dark-gray, clayey, 
__ pebbly 

. ~133-141 Gravel, coarse-grained, 
"" sandy 

141-189 Till, dark-gray, clayey, 
— pebbly 
-189-196 Siltstone, olive-gray^ 

clayey 
"196-210 Siltstone, medium-gray, 
"" clayey 
-210-226 Clays tone, dark-gray 
_226-234 Lignite 

234-245 Clays tone, dark-gray, silty 
"245-250 Siltstone, dark-gray,
"~ clayey, sandy 
-250-294 Sandstone, medium-gray, 

fine-grained, clayey, silty 
294-295 Lignite
295-303 Sandstone, medium-gray, fine 

"" grained, clayey, silty
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Hole number—continued

79D7

Lithology

Gamma
T.C....2 Range JLOjQ.
Recording speed 
Logged ^prK 402 ft

Density
100T.C.__L

Recording speed20jt/min
Logged depth 402 ft

Depth

303-334 Claystone, dark-gray, ;
silty 

334-346 Claystone, dark-gray,
carbonaceous 

. 346-356 Lignite
356-360 Siltstone, medium-gray,

clayey 
360-372 Claystone, dark-gray,

carbonacoues 
- 372-374 ; Lignite

374-400 Claystone, bluish-gray
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79D7 Hole number —
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79D7 Hole number—continued

SPw* ! Resistivity 
Sens, setting ________ Sens, setting______ 
Recording speed_20_ft/minRecording speed20ft/mi 
Logged depth 402 ft_ ;Logged depth 402 ft

min

Depth!

P7
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-400 !

-140!

h 
-500

-I60|

r i 
r
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r ;
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f-600 i

-1

i

J

-650 , 
-200!

-700

-220;

1 .187
I

1-750



NORTH DAKOTA GEOLOGICAL SURVEY

Hole 7QD8 Map- Wildrose .Date:2ll2~ZLState: ND County: Divide'__~* *~ *~f ,-—-•• -•—r AVICfckS • .--«• ^>n^i-FB ^rr -ITJ _ -IIM___L——«L^__MT *-* **fcW • ___--- - ———-r *^*»«fcfcW- • - _ - — - - - X^VifUiiV J *,

Elev.: ??4^ feet Location: T.IS2-JI , R9J__C Sec. _!!__ .Tract: Mbb___ Drilled depth:________ 
Measured: 45_ft_ ̂  133^ F^ Hole size: 4 3 / 4 in Air D Water S Cored: Yes Q No
Lignite beds: 262-271; 312-314; 368-382;

Remarks: ——————————____
Lithology
Recorded by: Gary Stefanovsky

Yw Geophysical logs 
Geologist 9+ recorded by: __

Lithology

Gamma Density 
T.C2__ Range 100 cps T.C. 2_ Range 100 cps

minRecording speed 20_"/min Recording speed ^2_ 
Logged depth 402 feet Logged depth 402 feet

Depth

. 0- 3 Silt, olive-gray, clayey 
3- 16 Till, olive-gray, clayey^ 

pebbly
• 16- 17 Gravel, coarse-grained,

sandy, pebbly 
. 17- 92 Till, dark-gray, clayey,

pebbly 
" 92-104 Gravel, coarse-grained,

sandy, pebbly
-104-110 Till, dark-gray, clayey,

pebbly 
.110-126 Gravel, coarse-grained,

sandy 
'126-194 Till, dark-gray, clayey,

pebbly 
"194-210 Gravel, coarse-grained,

sandy, pebbly 
.210-215 Till, dark-gray, clayey,

pebbly 
"215-260 Claystone, dark-gray
•260-270 Lignite
-270-280 Siltstone, medium-gray,

clayey 
280-290 Sandstone, medium-gray

fine-grained, clayey, silty 
"290-295 Siltstone, medium-gray,

clayey 
.295-310 Claystone, dark-gray

188

-0-0

-50

-20

rlOO

-40

-150

-200-60

-250

- -80

-300



Hole number—continued

79D8

Lithology

Gamma 
T.C.JL- Range 1QQ CPS

Recording speed 2Q fymin 
Logged ^h 402 ft

Density
T.C. Range 100

Recording speed^Oj 
Logged depth_402jEt

Depth

*j Oo **
o o

310-311 Lignite
311-330 Claystone, dark-gray 
330-368 Siltstone, medium-gray ,

clayey
368-378 Lignite 
378-400 Claystone, dark-gray

-300

_ -JOO

-350

- -120

-400

-450 
-140

-500

- -160

-550

- -180

-600

18)9



79D8 Hole number-

SP 
Sens, setting 
Recording si 
Logged dept
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79D8 Hole number—continued

SP 
Sens, setting 
Recording sp 
Logged dept

3S0

50
««l 20 f
4 402

. . , ; [ :

lii " — i""1"

Resistivity 
Sens, setting 50

t/ min Recording speed 20 it/ min 
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn ? 79D9 Map; Bright WaterJ^frgpe . 8-01 -79 Sfaf<..

Elev.:__2208_ftLocation: T.l^O.^,
PEL

ND Divide

Measured: _J_a4_£lL FSL, 154 Hole size:

18 ) Trarf. dddd __ Drilled depth: 402 ft 

4 3/4 Air D Water 5] Cored: Yes Q No
Lignite beds: 269-274

Remarks: _____________.__
Lithology
Recorded by: Gar? Stefanovsky Yw Geophysical logs 

Geologist J* recorded by:

Lithology

~ 0- 3 Silt, olive-gray, clayey 
- 3- 46 Till, olive-gray, clayey 
__ sandy 

46-157 Till, dark-gray, clayey, 
pebbly 

~ 157-166 Gravel, coarse-grained, 
- sandy 
_ 166-170 Till, dark-gray, clayey, 

pebbly 
"" 170-173 Gravel, coarse-grained, 

sandy 
- 173-175 Till, dark-gray, clayey, 
- pebbly 
_ 175-178 Gravel, coarse-grained, 

sandy 
178-182 Till, dark-gray, clayey,

"" pebbly 
- 182-230 Sandstone, brownish-gray, 

medium-'grained, silty 
230-244 Sandstone, brownish- gray, 

medium-grained, clayey 
244-252 Lignite 

- 252-273 Clay stone, dark-gray, 
carbonaceous 

_ 273-277 Lignite 
277-298 Clays tone, dark-gray, 

carbonaceous 
298-300 Lignite
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Hole number—continued 

79D9

Lithology

Gamma 
J_ Range _igo__c£s_

Recording speed 12—' 

Logged depth __402_Jt

Density
T.C. «2__Range 100 cps 
Recording speed -12/Vrnin 
Logged deprh 402 ft

Depth
M 
t»

S 2
0 «

300-341 Claystone, dark- , 
gray

341-360 Sandstone, greenish- 
gray , medium-grained 
clayey

360-375 Claystone, greenish-1 
gray

375-380 Siltstone, greenish-i 
gray

380-391 Claystone, greenish- 
gray

391-396 Lignite
396-400 Claystone, greenish-

-300

-100

-350

- -120

-400

-450 
-140

-500

- -160

-550

- -180

-600
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79D9 Hole number -

SP 
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Recording s 
Logged dept
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79D9 Hole number—continued

SP 
Sens, setting. 50

Resistivity 
Sens, setting. 50

Recording speed^5_ft/min;Recording speed 20ft/min 
Logged depth 402 ft iLogged depth 402 ft

Depth
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NORTH DAKOTA GEOLOGICAL SURVEY

Hol 79D1Q Map! NE Date: 8-01-79 State: ND County: Divide1 1VJ1W '•"'- • -*j-yj-»-> i.i^.j. T)-^irHI*ir L " LI j^^q.LE. ^<f " ̂ . ' -* «Ji-<^i.^» J.M1^ VJJ^lllLy. l^>J.VJ-VAt

Elev.r — 230° Location: T. 160JS , R.-Ha.l', Sec.^2_ , Tract: _^aaaa— Drilled depth: 682 ft 

Measured:_L15_fJL__ ^L. _-L5_fJ;SaL, Hole size: 4 3/4 Air D Water 0 Cored: Yes Q No 
Lignite beds: 301-314: 332-335: 433-437; 608-610; 645-647 _______________________

Remarks:
Lithology 
Recorded by* st-p-fanovskv

Yca Geophysical logs 
Geologist J* recorded by: Lechner

Lithology

~" 0- 4 Silt, medium-brown- clavev 
~ 4- 26 Till, medium-brown, clayey, 
— sandy 
- 26- 52 Till, olive-gray, clayey, 
__ pebbly 

52- 80 Till, dark-gray, clayey, 
pebbly . . 

- 80- 82 Gravel, coarse-grained^ 
— sandy, pebbly 

82- 84 Till, dark-gray, clayey, 
~ pebbly 
"" 84- 86 Gravel, coarse-grained, 
"~ sandy, pebbly

Q£ QQ T-I 1 1 A iflr— <?T*av

- 99-102 Gravel 
102-130 Till, dark-gray, sandy, 

pebbly 
130-140 Sand, dark-gray, medium- 

- grained, gravelly 
- 140-150 Gravel, coarse-grained, 
__ sandy, pebbly 

150-298 Till, dark-gray, gravelly 
" 298-310 Lignite
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Hole number—continued 
79D10

Lithology

Gamma
T.C.-2__ R any 100 CPS

Recording speed 2Q ft/ 
Logged d»pA 682 ft

Density
T.C ,2 Range 100 cps 

Recording speed ̂ 2/Vmi 

Logged depth 682 ft

Depth

*j uII
310-320 Claystone, dark- 

gray, carbonaceous
320-325 Lignite
325-350 Claystone, greenish- 

gray
350-360 Siltstone, greenish- 

gray, clayey
360-375 Claystone, medium- 

gray
375-385 'Siltstone, greenish- 

gray
385-450 Sandstone, greenish- 

gray, medium^grained 
silty

450-468 Siltstone, greenish- 
gray, clayey

468-472 Lignite
472-500 Claystone, greenish- 

gray
500-680 No samples

1*00
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^-350
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79D10 Hole number—continued

i c sp
Sens, setting. 100

Resistivity 
Sens, setting __50_

O /* i O /*

Recording speed_20__"/min;Recording speed20.it/min 
Logged depth 682 ft ^Logged depth 682 ft

Depth
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NORTH DAKOTA GEOLOGICAL SURVEY

HoleNo:22£il ,Map:. Alamo NE .Date:_L2i_^State: __HL__County:. Divide

Elev.: 2225 Location: T.J£$ , R.-21-W , Sec.ll_ , Tract:
j^g FEL _ 

Measured: 30 ft psLt 216 ftSHL, Hole size: 4 3/4 Air M Water 
Lignite beds: 235-247; 285-288; 344-349; 384-388

Drilled depth: 402 ft "~~"~

Cored: Yes D No

Remarks: ____________.___
Lithology
Recorded by? Gary Stefanovsky

„ Geophysical logs 
Geologist US recorded by: J

Lithology

Gamma
T.C. 2 Range 1QQ cps 
Recording speed 20it/mjn 
Logged depth 402 ft

Density 
T.C. .2 _ Range 1QQ
Recording speed 2H"/min 
Logged depth 4Q2 ft

Depth

*_» 4JU «•»8 «
fa ,2

0- 1 Silt, black, clayey
1- 5 Silt, olive-gray, clayey
5- 30 Till, olive-gray, clayey,

pebbly 
30-135 Till, dark-gray, clayey,

pebbly 
135-150 Till, dark-gray, clayey,

sandy 
150-160 Till, dark-gray, clayey,

pebbly 
160-182 Till, dark-gray, clayey,

sandy 
182-187 Gravel, coarse-grained,

sandy 
187-210 Till, dark-gray, clayey,

pebbly 
210-234 Siltstone, medium-gray,

clayey, sandy 
234-248 Lignite 
248-255 Siltstone, greenish-gray,

clayey 
255-262 Sandstone, medium-gray,

fine-grained, silty, clayey 
262-327 Claystone, medium-gray

200
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Hole number—continued 
79D11

Lithology

Gamma

T.C_2_ Range 1P_0_QES_ 
Recording speed-22_J
Logged depth _402_ft

Density Depth
T.C._2 __ Range 100 CDS
Recording speed —fymi 

Logged ifcptli 402 ft

327-331 Siltstone, dark-gray 
clayey

331-336 Claystone, greenish- 
gray, silty

336-343 Claystone, medium- 
gray, silty, 
carbonaceous

343-345 Lignite
345-350 Claystone, dark- 

gray , carbonaceous
350-362 Siltstone, dark- 

gray-, clayey
362-381 Sandstone, medium- 

gray, fine-grained, 
silty

381-389 Lignite
389-392 Siltstone, medium- 

gray, clayey
392-394 Claystone, medium- 

gray, silty
394-395 Lignite
395-400 Siltstone, medium- 

gray, clayey

201
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79D11 Hole number

SP j Resistivity i Depth 
Sens, setting—§0————— Sens, setting——55———— ! w 
Recording speed.2jQ_ ft/minRecordingspeed2JLft/rnin i *j £ 
Logged depth 402 ft Logged depth 402 ft £ g

-i 

i
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•50

-201

^100

-40;

-!50

-250

-300
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79D11 Hole number—continued

SP 
Sens, setting __5^

Resistivity 
Sens, setting. ^0

Recording speed__??.&/min Recording speed2-Oft/min
Logged depth 402 ft Logged depth 402 ft

Depth
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: 79D12____ Man; Bright Waf-^r T.alBftte: 7. ?1 7Q State: 
Elev.: 223°

Measured:_54_lL_ PS?, IQOOftJS^ Hole size: 4 3/4 Air D Water 
Lignite beds;336-341; 370-372.5

County: m"
N E

Location: T.ii2_y, R. 99 w, Sec. 26 , , Tract:_ddC£L_ Drilled depth: 402 ft

Cored: Yes Q No

Remarks:
Lithology 
Recorded Ste-fanovskv

Geophysical logs 
Geologist*? recorded by:

Lithology

Gamma 
T.C_L_ Range 100 cps 
Recording speed 2^ 
Logged depth

Density
T.C. .2_ Range IQOcps Depth 
Recording speed 2Q."/niin 
Logged depth 402 ft

2
4_> 4J

1_>
0-11 Silt, pale yellowish-brown,

sandy 
11- 22 Till, medium-brown, clayey,

sandy 
22- 49 Till, medium-brown, clayey,

pebbly 
49-148 Till, dark-gray, clayey,

pebbly 
148-156 Gravel, coarse-grained, —

sandy 
156-158 Till, dark-gray, clayey,

pebbly
158-164 Gravel
164-166 Till, dark-gray, clayey, 

pebbly
166-167 Gravel
167-170 Till, dark-gray, clayey,

pebbly
170-175 Gravel 
175-180 Till, dusky-brown, clayey,

pebbly 
180-250 Till, dark-gray, clayey,

pebbly
250-285 Gravel 
285-294 Siltstone, medium-gray,

clayey, sandy 
294-334 Claystone, medium-gray

204
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Hole number—continued

79D12

Lithology

Gamma
T.C. 2 Range JOP_c£s 

Recording speed ZQ—f 

Logged depth_J£l_ft

Density 
T.C. _ 2_ Rane 1Q Q

Depth

Recording speed 2®.fym 

Logged depth _i£L£

O

S 
2

334-341 
341-373

373-377 
377-380

380-381
381-402

Lignite
Claystone, dark- 
gray , carbonaceous 
Lignite
Claystone, dark- 
gray , carbonaceous 
Lignite 
Claystone, dark-gray

-300
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79D12 Hole number—continued

SP 
Sens, setting 50

Resistivity 
Sens, setting 50

Recording speed J?iL.ft/miniRecording speed^Ott/min 
Logged depth 402 ft .Logged depth 402 ft

^£3jZ*g;4^.:d

Depth
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NORTH DAKOTA GEOLOGICAL SURVEY

HoleNo:__Z2Eii 
Elev.r 221Q

___Map:_£^L 
.Location:

Date: 8-25-79 State: ND County: Divide

.PEL
, Sec. 1__, Tract:dddc _ Drilled depth: 144 ft

nnajT FEL
Measured:_A2_ft_ FSL, 611 ftwrn, Hole size: 4 3/4 Air U Water 0 Cored: Yes D No 

Lignite beds: —————————————————————————————————————;_________________

Remarks: _____________.—————————— _______!_________________________
Lithology
Recorded Ky.Gary Stefanovsky___________

„ , . ve. Geophysical logs Lechner 
Geologist >fe recorded by: _________

Lithology

Gamma
T.C. _1_ Range 
Recording speed 
Logged depth 144 ft

Density 
T.C. i _ Range 1Q °CPS
Recording speed 
Logged depth 144 ft

Depth

0- 4 Silt, dusky-brown, clayey,
pebbly 

4- 53 Till, dusky-brown, silty,
pebbly 

53- 65 Gravel, coarse-grained,
sandy 

65- 85 Till, dusky-brown, sandy,
silty, pebbly 

85- 93 Sand, dusky-brown, medium
grained, silty 

93-100 Till, medium-gray,
sandy, pebbly 

100-124 Sandstone, medium-gray,
medium-grained

124-135 Siltstone, medium-gray, 
clayey

135-136 Lignite
136-145 Siltstone, medium-gray,

clayey, sandy 
145-146 Lignite, lost circulation
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79D13 Hole number—

SP Resistivity i Depth 
setting———~——— ' ««

OJT Resistivity j De 
Sens, setting —5jQ______ Sens, setting ———5P——— ' 
Recording speed 2Q "/min Recording speed_ft/min % 
Logged depth 144 ft JLogged depth 144 ft £

(U

1

20

10

too

m -

209

50

-201

-100

-40!

150

200-60

-250

— -80,

-300

-100!

^•350



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: 79D14 Map: None______ Date:_S-25-79_State: ND County: Divide 
Elev.: 2184 Location: T.J&3$, R.10iw, Sec._j>_ , Tract: bccc__ Drilled depth: 462 
Measured: _252Q_JLfSSB» 51 ft FWL, Hole size: 4 3/4 Air f") Water Q Cored: Yes 
Lignite beds: 347-359; 424-429______________________________

No

Remarks: _____________.__
Lithology
Recorded V»y Gary Stefanovsky

Geophysical logs 
Geologist i? recorded by: Lechner

Lithoiogy

""0-5 Silt, dusky -brown, clayey 
- 5- 28 Till, dusky-brown, silty }

pebbly
28- 33 Sand, dusky -brown, medium- 

grained 
33- 42 Silt, dark-gray 

" 42- 50 Till, olive-gray, clayey, 
pebbly 

50- 60 Sand 
60- 205 Till, dark-gray, clayey,

~" pebbly 
- 205-222 Clays tone, dark-gray, silty 
- 222-233 Sandstone, dark-gray, mediun 
— grained 

233-240 Siltstone, dark-gray, clayey 
240-348 Clays tone, dark-gray, silty
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Hole number—continued

79D14

Lithology
T.C

Gamma
- Rang*> 100 eps

Recording speed _£2J 
Logged depth 462 ft

Density 
T.C._2_Range 100 CPS

D

Recording speed .12.fr/mm 
Logged depth 462 ft

Depth

348-358 Lignite
358-421 Claystone, dark-gray
421-424 Lignite
424-426 Claystone, dark-gray
426-430 Lignite
430-460 Claystone, dark-gray
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79D14 Hole number—continued

50
; Resistivity- 
Sens, setting. 50

SP 
Sens, setting ________ _._... 0 ________
Recording speed ji2_ft/miniRecording speed20.it/min 
Logged depth 462 ft ; Logged depth 462 ft

Depth
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Hole Nn: 79D15 Map:

NORTH DAKOTA GEOLOGICAL SURVEY

None ....._ Date: 8^26-^79 State: ND County: Divide

Elev.: 2285 Location: T. JL-LCLS', R.IQ1.W, Sec. 20 , Tract: ddda Drilled depth: ________ 
Measured: 6QQ ftls?, 45 ftlJBL, Hole size: 4 3/4 Air D Water Q Cored: Yes Q No 
Lignite beds: 153-157; .202-207; 230-234; 472-483; 530-532; 552-559; 606-611; 689-701

Remarks: _______________________________;____________________________
Lithology
Recorded by? Gary Stefanovsky_____________________ Geologist

Geophysical logs Lecnner

Lithology

-0-5 Silt, dusky-brown, clayey 
__ 5- 30 Till, dusky -brown 

30- 33 Silt, medium-gray, clayey 
" 33- 47 Till, dusky -brown 
~ 47- 50 Gravel, coarse-grained, sandy 
- 50- 80 Till, dusky-brown, clayey, 
_ pebbly 

80-100 Till, dark-gray, silty, 
pebbly 

- 100-115 Till, dusky-brown, sandy 
- 115-133 Sandstone, dusky -brown, 

medium-grained, clayey 
133-145 Claystone, olive-gray
145-150 Claystone, medium gray 

~" 150-153 Claystone, dark-gray, 
carbonaceous 

- 153-156 Lignite 
- 156-180 Silts tone, greenish-gray, 
__ clayey 

180-181 Lignite 
181-188 Claystone, dark-gray 

- 188-199 Claystone, greenish-gray 
- 199-206 Lignite 

206-226 Claystone, dark-gray 
226-228 Lignite 
228-255 Claystone, dark-gray 

- 255-258 Silts tone, greenish-gray 
- 258-260 Lignite 

260-280 Siltstone, greenish-gray 
280-352 Claystone, dark-gray
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Hole number—continued 
79D15

Lithology

3. 
3.

- 3 
_ 3! 

4 
4 

' 4

- 4' 
4( 
4(

- 4 
- 4'

4 
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" 5- 
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- 5 (

_ 6 
6

- 6(

61 
I 6 '

~

52-353 
53-375

75-380 
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^5-460 
30-463 
33-465

55-473 
73-477

77-524 
Z4-525 
25-539
39-540 
iO-548 
^8-555 
55-557

57-598 
58-615

15-619 
19-660

50-683

33-697 
57-702

Lignite 
Claystone, dark-gray, 
carbonaceous 
Siltstone, medium-gray 
Claystone, medium-gray 
Lignite 
Claystone, dark-gray 
Siltstone, medium-gray, 
clayey 
Claystone, dark-gray 
Lignite 
Clays tone , dark-gray , 
carbonaceous 
Lignite 
Siltstone, greenish-gray, 
clayey 
Claystone, dark-gray 
Lignite 
Clays tone , dark-gray 
Lignite 
Claystone, dark-gray 
Lignite 
Siltstone, medium-gray, 
clayey 
Claystone, dark-gray 
Siltstone, greenish-gray, 
clayey, sandy 
Lignite 
Sandstone, greenish-gray, 
medium-grained, clayey 
Siltstone, greenish-gray, 
clayey 
Lignite 
Siltstone, greenish-gray, 
clayey
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79D15 Hole number -

SP 
Sens, setting 1QQ

Resistivity 
Sens, setting ——5_Q.
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79D15 Hole number—continued

SP 
Sens, setting 100

Resistivity 
Sens, setting.

Recording speed_2°_ft/miniRecording speed ̂ Oft/nn 
Logged depth 702 ft Logged depth 702 ft
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nr>: 79D16____ Map: None_______Date:___a=2Z=29State: 
Elev.:—2210 Location: T. 16 OS, R.-1H2W, Sec. 22_, Tract: _ccc
Measured:_36J:t_ sL, 66 ft 

Lignite beds: 365-382

. County: Divide 

Drilled depth: 402 ft

Hole size: 4 3/4 Air D Water S Cored: Yes Q No

Remarks: ____________ .
Lithology
Recorded by? Gary Stefanovsky

ye< Geophysical logs
Geologist J* recorded by: Lechner

Lithology

-0-2 Silt, black, clayey 
_ 2- 6 Silt, dusky -brown, clayey 

6- 46 Till, dusky-brown, silty, 
pebbly 

46- 56 Claystone, light-olive-gray, 
- silty 
- 56- 70 Siltstone, light -olive-gray, 

clayey 
70-122 Claystone, light ̂ olive-gray . 

- 122-145 Siltstone, medium-gray, 
-— sandy
- 145-155 Claystone, medium-gray 

155-157 Sandstone, medium-gray, 
medium-grained , clayey 

" 157-158 Lignite 
~~ 158-160 Sandstone, medium-gray, 
— medium- grained 
- 160-167 Claystone, grayish-blue 

167-168 Lignite 
168-174 Claystone, grayish-blue 

"~ 174-175 Lignite 
- 175-225 Claystone, grayish-blue 

225-226 Lignite 
226-236 Claystone, grayish-blue 
236-237 Lignite 
237-243 Claystone, grayish-blue 

- 243-244 Lignite 
- 244-265 Claystone, grayish-blue 

265-287 Claystone, dark-gray 
287-295 Siltstone, medium-gray,

clayey 
295-307 Claystone, medium-gray, 

silty
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Hole number—continued
79D16

Lithology

Gamma
100 CDS

Recording speed 2Q fymin 

Logged depth __4£2_Jt_

Density
T.C._2_Range 100 CPS 

Recording speed 2£/Vmin 

Logged depth_l£L_£L

Depth

*J Oo *•*

Is

307-362 Sandstone, greenish- 
gray , medium-grained 
clayey

362-382 Lignite
382-390 Claystone, medium- 

gray
390-402 Sandstone, medium- 

gray, medium-grained
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79016 Hole number -

SP 
Sens, setting 1.QQ

Resistivity 
setting —100

1

Depth

Recording speed JLQ_ ft/minRecording speed2JLft/rnin j % £ 
Logged depth 402 ft ILogged depth 402 ft j £ ^
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79D16 Hole number—continued
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole 79D17 , Map:. None Date:_ 8-Z8-79State: _J1D_
Elev.: 212Q Location: T._16QJS , R. JJLTw, Sec. .4 , Tract: hhba_ Drilled depth: 402 ft

FNL BKf.
Measured! 40 ft ssE r 556 ft FWL, Hole size: 4 3/4 Air U Water 
Lignite beds: ?nn-?fU.s : Ti

County: Divide____^ 
lepth: 402 ft_____ 

Cored: Yes Q No (xj

Remarks: ——————————__.__
Lithology
Recorded by Gary Stefanovsky

Yea Geophysical logs 
Geologist at recorded by: Lechner

Lithology

0- 5 Silt, olive-gray, clayey, 
~~ pebbly 
— 5- 42 Till, olive-gray, clayey, 
_ pebbly 

42- 53 Till, dusky-brown, clayey,
pebbly 

~ 53- 80 Till, dark-gray, silty, 
— pebbly 
__ 80-100 Sand, medium-gray, medium- 

grained , gravelly 
"100-156 Till, dark-gray, clayey, 
"~ pebbly 
-156-157 Gravel, coarse-grained, 
— sandy 
-15 7-200 Till, dark-gray, clayey, 

pebbly 
200-205 Claystone, greenish-gray, 

" silty 
-205-215 Silts tone, greenish-gray, 
_ clayey 
_215-21 7 Claystone, dark-gray, silty, 

carbonaceous 
"217-225 Lignite 
-225-310 Claystone, bluish-gray, 
- silty

-

Gamm 
T.C._2_Rar 
Recording sp 
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Hole number—continued 

79D17

Lithology

Gamma
T.r cps

Recording speed 2Q fymin 

Logged depth__102_ft_

Density
T.C 2__Range 1QQ CPS 

Recording speed O 

Logged depth

Depth
vt
w, 

*j Oo ** 
ro «
ft* 2

310-313 Lignite 
313-317 Claystone, dark-gra 
317-342 Lignite 
342-350 Claystone, dark- 

gray 
350-402 No samples

-300

-100

-450 
-140

-500

- -160

-550

- -ISO

-600

223



79D17 Hole number —
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Sens, setting 
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79D17
Hole number—continued

SP Resistivity Depth
i. set-finer 50____ £

or Resistivity De 
i Sens, setting ' 50____ Sens, setting 50___ 
! Recording speed^—fVminiRecording speed ?£ft/min S 
; Logged depth 402 ft -Logged depth 402 ft, u,
i_________________|_______________I
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__iania_____ Map: Columbus SW Date: 8-11-79 Starp: HP County; Divide

Elev.: 3338 ft Location: T. 161$ , R.^_w, Sec._2_ , Tract: bbb^ Drilled depth: 342 ft
. __ _. FNL , _ _. PfiL __ . . ,,,,._. i—i ^— IIJTMT Iffif, . _ __ *

MeasuredOQ6_J£t__*SS, 15 ft FWL, Hole size: 4 3/4 -n Air U Water G3 Cored: Yes Q No 
Lignite beds: 274-276; 33?-337________________________________________

Remarks:
Lithology
Recorded ^ Thomas Delling

Ye» Geophysical logs 
Geologist J* recorded by:

Lithology

- 0 -37 Till, brown, clayey, sandy, 
_ pebbly 

37- 62 Till, medium dark -brown, 
clayey, sandy, pebbly 

~~ 62-105 Till, medium-gray, clayey, 
silty, pebbly 

- 105-108 Gravel, coarse-grained 
108-150 Till, medium-gray, clayey, 

~~ sandy, pebbly 
- 150-161 Till, medium-gray, clayey, 
- sandy, pebbly 
_ 161-171 Till, medium dark -gray, 
_ clayey, silty 

171-173 Sand, brown, very coarse 
"~ grained
~~ 173-180 Till, medium dark-gray, 
— clayey, silty 
- 180-186 Gravel, coarse-grained 

186-197 Till, brown-gray, clayey; 
"" sandy, pebbly 
"" 197-201 Gravel, coarse-grained 
- 201-210 Till, medium-brown, clayey, 
— silty, pebbly 

210-222 Till, dark .grayish-brown,
clayey, silty, pebbly 

222-240 Till, medium brownish-gray, 
sandy, silty, pebbly 

— 240-270 Sandstone, gray, fine— 
_ grained 
_ 270-272 Lignite 

272-328 No samples

-

Gamma 
T.C 2 Rang 
Recording spec 
Logged depth :
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Hole number—continued

79D18

Lithology

Gamma
T.C.-2_ Range_10£Ljsps 
Recording speed-Z2 
Logged rli^pA 342 ft

Density
T.C. 2 Rany 100 cp£ 

o ~
Recording speed 2£ft/mi 
Logged dgpA 342 ft

Depth
V)
k« 

*-» O

328-331 Lignite 
331-340 Sandstone, gray, fine 

grained , clayey

227
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79D18 Hole number -
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Sens, setting 
Recording sj 
Logged dept
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Map:.

NORTH DAKOTA GEOLOGICAL SURVEY

T^™ a r, CTT Dafe: 8rllr79State: JJD.Hole No:_Z2HL2_
Elev.:—HlL-_-_Location: T.lfil ^, R..as_W, Sec._2_ , Tract:

F?t " f ' - - '• . Air D Water

, County: Divide

fi- ft- Hole size: 4 3/4
Drilled depth: 342 ft

Cored: Yes Q No
Lignite beds:

No density

Lithology
Recorded by Thomas Delling

__ Geophysical logs 
Geologist * recorded by: JL_£f£hner_

Lithology

"" 0- 44 Till, brown, clayey, silty, 
— sandy 
- 44-105 Till, gray, silty, sandy^ 
_ clayey, pebbly 

105-108 Gravel 
"108-195 Till, medium dark-gray, 

clayey, silty 
-195-215 Gravel 

215-229 Till, medium-brown, clayey, 
silty 

"229-241 Till, dark gray-brown, 
- clayey, silty, sandy 
- 241-310 Till, medium light-gray, 
_ sandy, clayey, pebbly
_ 310-340 Till, medium dark-gray, 

clayey, sandy, silty

Gamma 
T.C.-2__-Ran§ 
Recording spe 
Logged depth
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Hole number—continued

79D19

Lithology

Gamma 
T.C. 2 Range
Recording speed 20—ft/nun 

Logged depth __liL£L_

Density

T.C. ___Range 
Recording speed 

Logged depth

cps
Depth

4-. O
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79D19 Hole number -
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Sens, setting 
Recording sj 
Logged dept
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NORTH DAKOTA GEOLOGICAL SURVEY

Man-Columbus SW Date: 8 11 79 State: ND, 
r N _ ^ E

County: DivideHole Nrv- 79D20
Fl»v . 2395 T^ratmn- T.2£Ls , R._?J_W, Sec.l2._ , Tract: cdcc __Drilled dgptii: 60 feet

Hole size:12/U£L__ Air Q Water Q Cored: Yes Q NoMeasured: JLLJ£_raL. 9QQ ft

Lignite beds:

Remarks: Nn Ing
Lithology
Recorded by: Thomas Dulling

y Geophysical logs 
Geologist I* recorded by: __

Lithology

Gamma
T.C.__ Range ——_——— 
Recording speed - _ Vmin 
Logged depth ——————

Density 
T.C. __ Range 
Recording speed— 
Logged depth

Depth
2 
-

0- 8 Till, yellowish-brown, 
clayey, sandy, pebbly 

8- 23 Till, dark-brown, clayey,
sandy, pebbly 

23- 60 Till, gray, silty, clayey,
pebbly 

50- 60 No samples

-0-0

1-50

-20

Hoo

-40

H50

-aoff60

232

-25O

- -80

-300



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:. 79D21 .Map:. Noonan SW.„„...._________.._,..___________Dare: 8-10-79 Stafer

Elev.: 2295 ft Location: T.Mi.S, R<2£L_-f, Sec. 3 , Tract: babb 

Measured; 22 ft a^*. ISOOftfS 

Lignite beds: 631-634; 676-679

County:. Divide

Drilled depth: 7m ft

Hole size: 4 y* in Air D Water B Cored: Yes Q No

Lithology
by: Thomas

yw Geophysical logs 
Geologist )* recorded by: __ Lechner

0- 3 
3- 19

19- 36

~ 36- 39 
39- 64

64- 68 
- 68-120

120-121
121-136

- 136-139 
- 139-143

143-175 
175-212

212-227
— £.£ /— /DO

258-267 
267-282 

~ 282-310 
- 310-323 
_ 323-327 

327-335 
335-342 
342-351

- 351-366 
- 366-374 
_ 374-388 

388-392 
392-395 

~ 395-402

- 402-403 
« 403-413

Lithology

Clay, lignt-Drown , sandy 
Till, brown, clayey, sandy, 
silty 
Till, gray, silty, sandy, 
pebbly 
Gravel, brown, coarse-graine 
Till, gray, silty, clayey, 
sand, pebbly 
Gravel, brown, coarse-graine 
Till, gray, silty, clayey, 
sandy, pebbly 
Gravel, brown, coarse*- grain* 
Till, gray, silty, sandy, 
pebbly 
Gravel, brown, coarse-grain* 
Till, gray, silty, sandy, 
pebbly 
Gravel, brown, coarse-grain* 
Till, gray, silty, sandy, 
pebbly 
Gravel, brown, coarse-grain< 
Till, gray, silty, sandy, 
pebbly 
Siltstone , gray 
Siltstone, yellow, clayey 
Siltstone, gray 
Claystone, gray, silty 
Lignite 
Claysotne, light-green, sil 
Claystone, light-green, sil 
Siltstone, light-green
Siltstone, gray, 
Claystone, gray, silty 
Claystone, • bluish-green 
Siltstone, gray 
Claystone , bluish-green 
Sandstone, gray, medium- . tc 
fine-grained 
Lignite 
Sandstone, greenish-gray, 
medium- grained, clayey

Gamma 
T.C. ? Rpngp i on rpc;
Recording speed _2pfc/rnin 
"Logged depfh 703 ft

w * '

-
i ——— » ,tf , ——— , $o 

rr-p ——— £ ———— 60
, — . ——— i — .i^y — i — j

d i" f, So

A • ,,'i =^/SO 

A ,. . ' \ .

id [ .;'"• -Jr ———— H —— -
• il ——— \\u>

.^4=f=

— ' —— ; —— ! — - V|-J' — ; — j 2.3O
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Density 
T.n. 2 Range 100 cps
Recording speed2-2_"/min 
Logged depth 703 ft

Depth
u. 

jj flj
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Hole number—continued 

79D21

Lithology

medium—

Gamma
2___ RangeJOO_c£s_

Depth

Recording speed 20 fy 
Logged depth 703_ft

-413-42T

- 421-423
- 423-440 

440-448 
448-452

" 452-463
- 463-469
- 469-480 

480-492 
492-507 
507-540

- 540-547 
. 547-552

552-562 
562-563

- 563-569

_ 569-580 

580-590

- 590-593
_ 593-612

612-621

" 621-628 
" 628-631
- 631-641
- 641-642 

642-647

" 647-658
- 658-668
- 668-672
_ 672-678

678-684

684-689 
~ 689-700

Sandstone, gray, 
grained, clayey

Claystone, blue-green
Silts tone, light-brown
Claystone,
Sandstone,
Claystone,
Siltstone,
Claystone,
Siltstone,
Claystone,

gray, silty
gray
gray, silty
gray
gray, silty
gray
light-green 

Sandstone, green-brown, 
fine-to medium-grained 
Siltstone, light-brown

light-green,Claystone
silty
Siltstone
Lignite
Siltstone
clayey
Claystone
silty
Sandstone
medium-grained
Lignite
Claystone
Claystone
silty
Claystone
Lignite
Claystone
Lignite
Claystone
silty
Siltstone
Claystone
Siltstone
Lignite
Claystone
silty
Sandstone
Claystone, light-tan,

light-brown

light-brown,

light-brown,

blue-green,

light-brown 
light-brown,

gray

olive-brown

light-green,

light-green 
light- tan, 
light-tan

light-tan,

ilty

234



79D21 Hole number —
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Recording s] 
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79D21 Hole number—continued

SP 
Sens, setting 
Recording sp 
Logged deptl
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn: 79P22 ,Map: Date: Jfr-10~79State: ND_____Coiintry: Divide

Elevj-JlZi___ Location: TA§L-? , R. 9_Lw, Sec. J_L- , Tract:_J__^_Drilled depth: 382 ft
P>JT FEL _i

Measured:]___2___LL_.*fik. __a4_L_f tBaa, Hole size: 4 y_i Air U Water [x] Cored: Yes M

Lignite beds:

Remarks: No density log run

Lithology
Recorded by Thomas Delling

Geophysical logs 
Geologist jf recorded by: Lechner

Lithology

Gamma 
T.C.-2_Range J.
Recording speed 20."/min 
Logged depth 382 ft

Density 
T.C __ Range ____ 
Recording speed —"/min 
Logged depth _______

Depth

II
0- 4 Till, yellowish-brown, claye]

sandy, pebbly 
4- 27 Till, gray-brown, clayey,

sandy, pebbly 
27-263 Till, gray, silty, sandy,

clayey, pebbly
263-277 Gravel, brown, coarse-graine 
277-321 Till, brown, sandy, clayey, 

pebbly

237
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Hole number—continued 
79D22

Lithology

Gamma
T.C 2 Range 100 cps 

Recording speed 2Q * 
Logged depfh 382 feet

Density 
T.C._2_Ran<?e 100 cps

Depth

^Recording speed J-P/t/mm

321-380 Till, dark brownish- 
gray , sandy , clayey
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79D22 Hole number —

SP 
Sens, setting 
Recording s] 
Logged dept
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NORTH DAKOTA GEOLOGICAL SURVEY

Map: Noonen SW Dafe; .8-2-79 sfaff». ND County: DivideHole No:_Z__B2_3_ __ ______ _____ _____
i . ————————————————— ————————-y -___————_

Elev.: —3335——— Location: T. 161 $ , R._S_6_W, Sec. 18 , Tract: adaa Drilled depth: 462
T*XTT T""T7T » -—•^•--^—•«FNLMeasured 137 2 ft SSK, 23 ft

Lignite beds: _______ _________
Hole size: 4

_ 
Air LJ Water 09 Cored: Yes Q No

Remarks: ______________
Lithology „ _ 
Recorded ly. Gary Stefanovsky yea Geophysical logs 

Geologist J* recorded by: Lechner

Lithology

"" 0- 5 Silt, medium-brown, gravelly 
- 5- 25 Till, olive-gray, silty, 

pebbly 
_ 25-278 Till, dark-gray, clayey, 

pebbly 
"" 278-285 Gravel 
"285-305 Till, dark-gray, clayey,
— pebbly

-

—
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T.C. 2 Rang 
Recording spe< 
Logged depth
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Hole number—continued 
79D23

Lithology

305-322 Claystone, dark- 
gray 

322-330 Siltstone, brownish 
yellow, clayey 

330-420 Claystone, greenish 
gray 

4-20-435 Siltstone, greenish 
gray 

435-440 Claystone 
440-450 Siltstone, greenish 

gray 
450-460 Claystone, dark-gra 

carbonaceous
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79D23 Hole number— £-
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Sens, setting 
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79D23 Hole number—continued

SP 
Sens, setting 50

Resistivity 
Sens, setting 50

Recording speed2D_"/ minRecording speec 
Logged depth 462 feet [Logged depth 462 feet
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; 7QD74_____ Map: Nnnnen SE Dafe: 8-ll-7<£tafe: ND____County: Divide 

Elev.: 2 338 Location: T.lSiJf, R.-9£.w,Sec. 2 3 , Tract: cccb_ Drilled depth:

Measurgd: 446 ftSP, 32 ftFWL, Hole size: 4 3/4 

Lignite beds: ——————————————————————————

Air D Water [3 Cored: Yes Q No

Remarks: No density log run

Lithology
Recorded by Thomas Delling

_ Geophysical loss 
Geologists recorded by: J

Lithology
T.C.

Gamma 
Range IQQcps

Recording speed 20. "/min 
Logged depth 159 ft

Density 
T.C. __ Range 
Recording speed 
Logged depth

— "/mi
Depth

mn

0- 10 Till, brown, clayey, sandy 
10- 35 Till, gray-brown, clayey,

silty, sandy 
35-150 Till, gray, silty, sandy,

clayey, pebbly
150-180 Gravel, brown, coarse 

grained
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79D24 Hole number.

SP 
Sens, setting

, Resistivity 
Sens, setting ———±5-

Recording speed _2D_"/min Re cording speed2S.it/min
Logged depth 159_j££_
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No; 79D25 Map: None :. 8-23-79State: ND County: Divide

Elev.; 2287 Location; T.251JB , R.2L-W, Sec._l_ , Tract: ddda 0,.^ ̂  th: 442 ft
-pv*- FEL _ _ __

Measured:_iaiL_lL. FSL, 13 ftaagL, Hole size: 4 3/4 Air U Water Q Cored: Yes Q No QD 
Lignite beds: ———————————————————————________________;_____________________

Remarks: _____________._______
Lithology
Recorded by? Gary Stefanovsky

yes Geophysical logs
Geologist J* recorded by:

Lithology

_ 0- 2 Silt, reddish-brown, clayey 
2- 3 Gravel, coarse- grained 

~ 3- 65 Till, dusky-brown, clayey, 
— pebbly 
- 65-225 Till, dark-gray, clayey, 
__ pebbly 
_ 225-369 Claystone, dark-gray
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Hole number—continued 

79D25

Lithology

Gamma 
T.C J_ Range
Recording speed 20 "/min 

Logged depth 442 feet

Density

Recording speed 2ojt/min 
Logged d*ptl,442 feet

Depth

« §
£ I

369-370 Lignite
370-440 Claystone, dark-gray JJU)

-300

_ -100

-350

- -120

-400

-450 
-140

-500

- -160

-550

- -180

-600

247



79D25 Hole number—

SP 
Sens, setting 
Recording si 
Logged dept
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79D25 Hole number—continued

SP 
Sens, setting 5Q

Resistivity 
Sens, setting _Ji£

Recording speed_2Q_ft/min,Recording spee
Logged depth 442 feet [Logged depth 442 feet
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nr>; 79D26 Map; None Date: 8-24-79Stater ND County: Divide

Elev.: 2247———Location: T. 161y3 , R.JJ2Q.W, Sec._S_, Tract:__cc<c£_ Drilled depth; 442 ft 

Measured:l23_£L_.1^. ^ fi-^fc, Hole size: 4 3/4 Air D Water [3 Cored: Yes Q No 
Lignite beds: 154-158: 190-192: 196-198; 416.5-42S

Remarks: ____________._________________
Lithology
Recorded Viy Gary Stefanovskv_______

ye> Geophysical logs 
Geologist J* recorded by: __ Lechner

Lithology

Gamma Density 
T.C._i__ Range IQOcps T.C. _2_ Range 100
Recording speed i2."/min Recording speed 
Logged depth 442 ft Logged depth 4*2 ft

0- 4 Silt, dusky-brown, clayey, 
pebbly

• 4- 35 Till, dusky-brown, silty,
pebbly 

. 35- 42 Gravel, coarse—grained,
sandy - 

42- 47 Till, dusky-brown, silty,
pebbly

- 47-62 Till, dark-gray, clayey,
pebbly 

62- 72 Gravel, coarse-grained,
sandy

72-148 Till, reddish-brown, silty 
"148-151 Siltstone, medium-gray,

clayey
.151-155 Lignite 
.155-164 Siltstone, medium-gray,

clayey 
"164-184 Claystone, dark-gray,

carbonaceous 
.184-187 Lignite 
.187-189 Claystone, dark-gray,

carbonaceous 
"189-191 Lignite. 
"191-210 Claystone, dark-gray,

carbonaceous 
.210-212 Lignite 
2 12-220 Claystone, dark-gray,

silty 
"220-225 Siltstone, greenish-gray,

clayey
•225-230 Sandstone, greenish-gray 

medium-grained, silty
^230-240 Siltstone, greenish-gray, 

clayey
"240-260 Sandstone, greenish-gray, 

medium-grained, silty
-260-265 Siltstone, greenish-gray, 

clayey

250 33



Hole number—continued 
79D26

Lithology

Gamma 
T.C. 2 Range-lQO cps
Recording speed 20 "/min 
Logged fkpfh 442 feet

Density 
T.C. _2__Range 100 cps

Depth

Recording speed £2/Vmin 

Logged depth 442 feet

O

265-284 Claystone, medium- 
gray

284-286 Lignite
286-297 Claystone, medium- 

gray, silty
297-298 Lignite
298-324 Claystone, medium- 

gray, silty
324-325 Lignite
325-342 Claystone, medium- 

gray, silty
342-343 . Lignite
343-384 Claystone, greenish- 

gray, silty
384-386 Lignite
386-415 Claystone, dark-gray 

carbonaceous
415-422 Lignite
422-429 Claystone, dark-gray 

carbonaceous
429-432 Lignite
432-440 Claystone, dark-gray
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79D26 Hole number -
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79D26 Hole number—continued

SP 
Sens, setting. 50

Resistivity 
setting. 50

Recording speed _2p_ft/min: Re cording speed _2J?V mi 
i Logged depth 342 feet Logged depth 442
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NORTH DAKOTA GEOLOGICAL SURVEY

79D27 ,Map:. None Datei 8r24r-7q State: ND County: Divide^

Elev.: 2229 Location:' T.iSij}', R.i22-f , Sec. J^_ , Tract: _£cdd
FNL T&jyT

Measured:261£ft__ ?sfi, 1056 ftRfr, Hole size: 4 3/4 Air D Water 

Lignite beds: — 2QA-208 , "> — ———

. 462 ft

Cored: Yes Q No

Remarks?

Lithology 
pi./vjttli-d by Garv Stefanovsky 'fc'

Lithology

""0-4 Silt, dusky-brown, clayey 
- 4- 25 Till, dusky-brown, silty, 

pebbly
_ 25- 26 Gravel, coarse grain 

26- 37 Till, dusky-brown, silty, 
" pebbly 
~ 37-115 Till, dark-gray, silty, 
_ pebbly 
_ 115-120 Gravel, coarse-grained 
"120-188 Till, dark-gray, clayey j _,-
"~ pebbly 
- 188-192 Claystone, dark-gray 
- 192-202 Claystone, medium-gray 
- 202-206 Lignite 

206-218 Claystone, dark-gray 
218-223 Lignite 
223-410 Claystone, dark-gray, silty

—

-

Ye»
rCOlOglSt J*

Gamma 
T.C. 2 Rang 
Recording spe<
Logged depth

t=
b
err
*— '

\ —

254

"T

= 

—

t=
t=

I — |

E
=
F3 — j

n

^

c

a

—
«•
^™i 
—
— i—

^3

=

^

E

^

1—

t=j

t3

— f-

^
."X j

IS

taM 

— *

^

V>

5

e 
id

Geophysic 
recorded I

100CD5?

I^of
462

^R

^n 
^fcl

~f~

A
t -

^
i—i -j

^

^ 
^

~-
-w

™TI*. 
*
— 

^
—

— 1
f-

>—

rr*

k
p-

F'— 
^

k
^

p 
g
r^ 

^ 
c
«-

gc=

— 1

—J

I —

1 — 1

= 

F

—

j— 

E=

|—

^

d» 
k

i — i

=
-

fe
— 

P

£/_•_. /mm
ft

i_—

—

S

— 1~"
••» • — »•-

— ̂ —

=t=
[=t=

- — ̂  —

i
"T^ — i_ I 
-• 4>4 I -

i^t:

o
.

O A

loo 

/to 

IfO

1.OO

2*0 

Uo

I/O 

Joe

•all 
>y:

(ogs
Lechner

Density 
T.C. -2_ Ran 
Recording spe 
Logged depth

Ba

< 

h-

*T j J

i=!

—

F
<=
=

SF

1

i — ; —

1—

^

u

d

=3

tr

. .I. i ——

— i

i — i

— '

h ——
=

ge lOpgp^

ed2JL_fymin
462 ft

I i | j f=

25ag*»

:'«r^ 

=!=-=,

i i

„ — i —

i

£• —
33E

krrt-- 

y^-*--

Depth

«* wo **
o «

-0-0

-50

- -20

-100

-40 

-150

-200-60 

-250

- -80 

-300



Hole number—continued

79D27

Lithology

Gamma 

T.C.-2— Range IflO cps
Recording speed 2Q "/min 
Logged depthl62__feet__

Density
Range 1QQT.C. -

Recording speed ZO
Logged depth 462 feet

Depth

*j Oo **

410-411 Lignite
411-460 Claystone, dark-gray r 

silty

-300

- -100

^350

- -120

-400

-450 
-140

-500

- -160

-550

- -180

-600
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79D27 Hole number-

SP
Sens, setting—5-Q———q_ 
Recording speed _2jQ"/min 
Logged depth 462 ft

Resistivity 
setting ————5-0_

Depth I

Recording speed_2J?ft/min j £ £ 
Logged depth 462 ft

hO-0
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-40!
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— -80,
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-100!



79D27 Hole number-continued

SP ; Resistivity 
Sens, setting _50_____ Sens, setting 50 
Recording speed _2Q_ ft/ min; Re cording speed _2(ft/ min 
Logged depth 462 feet fogged depth462 feet

Depth
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No; 79D28_______Map: None_______ Date: 8^27r'79 State: ND County: Divide

Elev.: 2329 Location: T.l§i^, R.i£lw, Sec._il_, Tract: cccc Drilled depth: 4Q2 ft
"_t_B25_r Kpfty --Hi i *^__«

Measured:_2_50_Jt_ FSL, 30 ft ^ - Hole size: 4 3/4 Air U Water Gd Cored: Yes D
Lignite beds:

Remarks:
Lithology 
Recorded St-efanovsk r I ',• Geologist J* recorde

Lithology

— •- •

0- 5 Silt, dusky-brown, clayey, 
— pebbly 
- 5- 43 Till, dusky-brown, siltv. 

oebblv 
43- 57 Sand 
57- 60 Till, duskv-brown. siltv. 

— pebbly
_ 60- 72 Siltstone, dusky-brown, 
_ clayey, sandy 

72- 73 Lignite 
~~ 73-102 Till, dusky-brown, sandy, 

clayey 
~ 102-140 Claystone, dark-gray
- 140-160 No samples 
_ 160-200 Till, dark-gray, silty, 

clayey 
200-300 No samples

-
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Hole number—continued

79D28

Lithology

Gamma

T.C.—2— Range 10Jl_jC5LS 
Recording speed.JLQL 
Logged depth 402 feet

Density 

T.C..2__Range 100 cps
Recording speed 20/t/min 
Logged depth 402 feet

Depth
</» i-i

*j O
ei *•*
ti O

300-370 Till, dark-gray, 
clayey, silty

370-400 Siltstone, medium: 
gray, clayey
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79D28 Hole number -
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79D28 Hole number—continued

SP 
Sens, setting __50.

Resistivity 
Sens, setting.

Recording speed2Q_ ft/min;Recording speed 2I/t/niin 
Logged depth 402 feet 'Logged depth 402 feet j £

Depth
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NORTH DAKOTA GEOLOGICAL SURVEY

Date: 8-28-79 State; NDHole Nn: 79D29 Map: None___________ ——-____

Elev.: 2094 Location: T.lSll, RJ.03 I, 5W. 22 , 

Measured; 300 ft FSL> 1722 flfrwL, Hole size: 4 3/4 Air

cdcc
County: Divide 

depth:

Lignite beds: ? **-->.?&• ; 261-263; 311-316
Water GO Cored: Yes Q No

Remarks: _____________
Lithology
Recorded by?Clarence Carlson

Ye^ Geophysical logs 
Geologist J* recorded by: __ Lechner

Lithology

~~ 0- 2 Gravel 
2- 17 Till, yellowish-brown, 

— silty, sandy 
_ 17-23 Till, brownish-gray, silty, 

sandy 
23- 28 Till, medium-gray, clayey 

"~ 28- 60 Sand, light-gray, fine- 
_ grained with large lignite 

chunks 
60- 92 Till, medium-gray, clayey 

~~ 92-100 Gravel, sandy 
"" 100-112 Till, medium-gray, clayey 
- 112-182 Gravel, sandy
_ 182-202 Till, medium-gray, sandy 

202-223 Lignite 
223-227 Claystone, brownish-gray 
227-230 Claystone, light-gray 
230-235 Siltstone, brownish-gray 

- 235-240 Claystone, brownish-gray 
_ 240-260 Claystone, light-gray 

260-263 Lignite 
263-275 Claystone, light-gray 
275-290 Sandstone 

- 290-307 Claystone, very light-gray

-

—

G
T.C. 2
Recordir 
Logged c

262

——

^

—

t=;
— H

d
^ 
—

amm 

Rar 
igsp 

icptr

^ 

d

=1

i —

i —

— i 
i —

t 

^

r±d 

=f=

P

^k

^r
H

- 
— i

— j — j —
^P 
— b-t— 1

— i
rd 

-Jfl
_Jl

=d

ia 
ige 
eed
i

1 —

•—— !

^
^ —

^

==

=^

4=
p — \ —

i *

y= 
^

— 1~

H- 
^

—I
iJu

e 
-1
r-
v

». J

y
IH

1

lOOcps

402 ft

f=

ij—
— 4

L-,

—

— 1

SJ

——— 1

•«. 

C——

t=

1 — H

h—— H 
1 ——— 1

£

i — ,

P

i — 
—

i — <

-

i
i — •i —

t

U—1 —

u-

=5^=
U^i^-

SS—

o

^0

£0

to

100

no

l+o

ito 

loo

i*0 

166

tto

•>

T.C. 
Reco 
Logg

a 

>—

=3— t

zz

-1

— H
— — 1 
—— 1

paWHM

Density 
_2_ Ran 
rding spe 
ed depth

•• 

•«

i :.. r- 

— _,

=i

-H 

r^=

M

—
^3

—— , — j

g6 
ec

— i

*••

M

lOOcps
l-20ft/mi
402 ft

(5-i—— 1

dsl

_•_•——»

K__

— j — .

£=?

P?

•«H

3r

^

ta

A —

4J

— ̂ ^l 

-iii -

=^

a^

MMtf 

•^

2 

j-

^

V

—

r

i-^ 
— t
P
^

=i 
i —

i

_.

— i

—

=t

in

•—

-i

—

— 1

Depth

fr ( 5

-0-0

-50 

-20

-too ,

-40 

-150

•_•

-250

-300



Hole number—continued
79D29

Lithology

Gamma

T.C._2_
Recording speed 20 it/min 
Logged depth _402_feet

Density 

T.C._2__Range _1P_?_
Recording speed 20/t/min 
Logged depth J02_feet

Depth

4-1 O

307-315 Lignite
315-320 Siltstone, light- 

gray
320-330 Claystone, light- 

gray
330-332 Siltstone, light- 

gray
332-337 Claystone, light- 

gray,
337-345 Claystone, brownish- 

gray, carbonaceous
345-347 Lignite
347-360 Claystone, light- 

gray
360-365 Sandstone
365-380 Claystone, light- 

gray
380-385 Sandstone
385-394 Siltstone, light- 

gray
394-396 Lignite
396-400 Siltstone, light- 

gray
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79D29 Hole number - 7? &'^f —continued

SP 
Sens, setting 
Recording s] 
Logged dept
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79D29 Hole number—continued

SP ; Resistivity 
Sens, setting 50_____ 'Sens, setting__5n 
Recording speed_20_fr/minjRecording

i Logged depth 402 feet Logged depth 4Q2 feet

Depth
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Hole No:__Z2£30

NORTH DAKOTA GEOLOGICAL SURVEY

Map: Noonen______ Date: 8~ 13 ""79.otate: ND County: Divide

Location:" T. 162.^, R._95_#, Sec._iP_ , Trart- ;bbbb Drilled depth: 342 ft
ITVT "Sun .—. — _

Measured 155 ft rare, 84 ft FWL, Hole size: 4 3/4 Air D Water 
Lignite beds:.-. 22-29; 293-296

Cored: Yes Q No

Remarks:
Lithology 
Recorded by

ye> Geophysical logs 
Geologist J* recorded by: ____Lechner

Lithology

Gamma
T.C. 2 Range 1 DOnps 
Recording speedZJL 
Logged depth 342 ft

Density
T.C. 2__ RangeIQQCPS 
Recording speed20_«/min 
Logged depth 342 ft

Depth

0- 3 

3- 6

6- 7
7- 22

22- 30 
30- 60

60- 77 
77- 87 
87-105

105-123 

123-207 

207-233

233-257 
257-271

271-290 

290-330

Silt, brownish-gray, clayey,
pebbly
Till, brownish-gray, si"l ty

Gravel, coarse grained,
Sandstone, brownish-gray,
medium- grained, clayey
Lignite
Siltstone, medium-gray ,
clayey
Claystone ,. --dark-gray
Claystone, medium-gray
Siltstone, medium-gray,
clayey
Siltstone, medium-gray,
sandy
Sandstone, medium-gray,
medium-grained, silty
Siltstone, medium-gray,
clayey
Claystone, medium-gray
Siltstone, dark-gray^
clayey
Siltstone, medium-gray,
clayey
Claystone, medium-gray,
silty

sane y

266 SH
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Hole number—continued

79D30

Lithology
T.C..

Gamma 

_ Range _JjQQ_cps-
Recording speed 2Q "7min
Logged depth 342 feeti

Density 

T.C._2__Range inn
Recording speed JLQ/Vmin 

Logged depth

Depth

*j O

330-331 Lignite
331-340 Siltstone, medium- 

gray , clayey

-300

-100

^-350

- -120

-400

-450 
-140

-500

- -160

-550

- -180

-600

>67



79D30 Hole number—
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Recording s 
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__ 
P.W. 2160

.7QD31 Map: Noonen SE Date: 8-9-79 Sfate: ND County: Divide

4 , , FNL 
Measured:254a_£±_f8k.

Location: T. J^i , R.2L.W. Sec._i?_ , Tract: ̂ ££2
"*"" 'ifff. r—i

FWL, Hole size: 4 3/4 Air U Water

Drilled depth: 342 ft

Cored: Yes Q No
Lignite beds:

Remarks: _____________...
Lithology
Recorded by Thomas Dellina

ye> Geophysical logs 
Geologist »t recorded by: Lechner

Lithology

Gamma I Density 
T.r. 2 Range IDDrps . T.C. 2_ Range IQQcps 
Recording speed2_Q_"/min Recording speed _2£"/min 
Logged depth 342 ft Logged depth 342 ft

Depth

-0-1 Clay, yellowish-brown, sandy
_ 1- 3 Sand, brown, coarse-grained

3- 13 Till, yellowish-brown,
" clayey, sandy, pebbly
~~ 13- 26 Till, grayish-brown, clayey,
- silty, sandy
- 26- 30 Till, gray, silty, clayey,

	sandy 
"~ 30- 32 Gravel, brown, coarse-grainec
- 32- 40 Till, gray, silty, sandy,
- pebbly
- 40-142 Gravel, brown, coarse-graine<
_142-154 Claystone, gray
154-160 Sandstone, gray, medium-

"" grained
""160-166 Claystone, gray
-166-167 Lignite
-167-176 Siltstone, light tan
_176-180 Claystone, gray, silty
180-207 Siltstone, gray, clayey

"207-220 Claystone, gray, silty
-220-260 Sandstone
-260-280 Claystone, gray
__280-289 Siltstone, gray, clayey
289-295 Claystone, gray, silty

""295-302 Claystone, grayish-green

269
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Hole number—continued

79D31

Lithology

Gamma

T.C. _ F,ange_JLQQ_cps 
Recording speed -2®J 

Logged depth _M2_feet

Density
T.C. .Range inn
Recording speed.20/Vmin 

Logged depth 342 feet

Depth

4J Oo *••
o «

302-303 Lignite
303-308 Claystone, light 

greenish-gray
308-324 Claystone, gray, 

silty
324-340 Sandstone, gray, 

medium-grained

>70

3Z.-J:-3&*^tr*- ^

32.0
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79D31 Hole number -
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; 
FUy 2202

,Map:.

—. Location: T. ^62 S , 
201 ft HL. 45 ft

SE _Date: 8-12-79 State: ND County: Divide 

R.j^LJK Sec.??_, Tract:_cccc__ Drilled depth: 342 ft 

Hole size: a I/A Air d Water GD Cored: Yes fl No
Lignite Wc.lQ4-112; 166-170; 249-253; 270-274

Remarks: __
Lithology 
Recorded by:. stefanovskv

Yw Geophysical logs 
Geologist J* recorded by: Lechner

Lithology

0- 1 Silt, black, clayey 
"" 1-3 Silt, dark brownish-gray, 

clayey 
- 3- 25 Till, dark brownish-gray, 
- silty, pebbly 

25- 55 Till, olive-black, silty, 
pebbly 

55- 79 Till, dark-gray, clayey, 
— pebbly 
_ 79- 80 Gravel 

80-100 Till, dark-gray, clayey,
pebbly 

~~ 100-104 Claystone, dark-gray 
104-112 Lignite 
112-127 Claystone, dark-gray 

- 127-155 Siltstone, medium-gray, 
__ clayey 

155-163 Sandstone, medium-gray, 
"" medium-grained, silty 
~ 163-166 Lignite 
- 166-169 Sandstone, medium-gray, 
__ medium- grained, silty 

169-170 Lignite 
~" 170-198 Sandstone, medium-gray, 
~ medium-grained, silty 

198-215 Claystone, medium-gray 
_ 215-225 Siltstone, medium-gray 

225-235 Claystone, dark-gray
235-245 Siltstone, dark-gray 
245-250 Claystone, dark-gray 
250-251 Lignite 
251-265 Siltstone, dark-gray 

_ 265-270 Sandstone, medium-gray, 
medium-grained , clayey 

"" 270-275 Siltstone, medium-gray
~" 275-285 Claystone, dark-gray 
- 285-290 Siltstone, medium-gray 
- 290-300 Claystone, medium-gray 
_ 300-340 Siltstone, medium-gray
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Hole number—continued

79D32

Lithology

Gamma
T.C.__2_ Rang^ 100 rps

Recording speed 20 fymin 
Logged depth 342 feet

Density 

T.C. __2__Range ion
Recording speed 22ft/mm 

Logged depth 342 feet

Depth
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79D32 Hole number -

SP 
Sens, setting 
Recording sj 
Logged dept
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NORTH DAKOTA GEOLOGICAL SURVEY

~~ ' " " -• r-1 ... ,_, r ——_————

Lignite beds: 2J '-291 .
Y" No

Remarks: ________________
Lithology
Recorded Ky? Gary Stefanovsky

« , . Ye« Geophysical logs T ,_ 
Geologist 9* recorded by: Lechner

Lithology
T-C'

Gamma 
Range

Density 
T.C. _L Range 100cps

Recording speed 20.ft/min Recording speed 20.ft/min
Logged depth ^Jil^f^ Logged depth 342 ft

Depth

w O
B) *-•

0- 2 Silt, dusky-brown/
silty, clayey 

2- 28 Till, dusky-brown, silty,
pebbly

28-32 Gravel 
32- 52 Till, dusky-brown 
52- 80 Till, dark-gray, silty,

pebbly 
80-112 Siltstone, dusky-brown,

sandy
112-118 Lignite 
118-130 Claystone, dark-gray,

carbonaceous 
130-136 Lignite 
136-150 Siltstone, dark-gray,

clayey 
150-188 Sandstone, greenish-grayJ

medium grained, silty 
188-190 Lignite 
190-205 Claystone, greenish- 

gray, silty.
205-230 Sandstone, greenish-gray 
230-250 Claystone, greenish-gray 
250-253 Sandstone, greenish-gray 
253-261 Lignite
261-280 Sandstone, greenish-gray 
280-285 Claystone 
285-290 Lignite 
290-311 Claystone, silty
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Hole number—continued

79D33

Lithology

311-312 Lignite
312-335 Claystone
335-340 Sandstone

Gamma
T.C.-2__ Rang;- 100 cps

Recording speed _H2Jt/min 
Logged depth 342 feet

276

Density
T.C. .Range 100 CP
Recording speed j^O/Vm 
Logged depth 342 feet

Depth

4-1 Oo ^« ^ft, 2
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79D33 Hole number

SP 
Sens, setting—5Q_
Recording speed__2£"/ mini 
Logged depth 342 ft

Resistivity 
Sens, setting

Depth|

Recording speed20-"/min i £ £ 
Logged depth 342 ft
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NORTH DAKOTA GEOLOGICAL SURVEY

MD
F.Ipv,: 235° Location :*T, 162 *, R.95 W,, Sec. 31 , Tract: cccc D

Rjffic KBK 
Measured: 232 ft. FSL.20 ft FWL, Hole size: 4 3/4 A

Lignite keds: _ 3^2-3-1^-

iir D Water

rilled depth: 

G3 Corec

402 ft

: Yes D No B

Remarks?

Lithology yw Geophysical logs
Recorded by: Thorns HP 11 ing Hpnlngisf J% recorder? hy? I^chn^r

Lithology

_ 0-3 Clay, brown 
~ 3- 64 Till, brown, clayey, sandy 
~~ pebbly 

64- 66 Till, gray, silty, sandy 
- 66- 67 Gravel, brown, coarse- 
__ grained 

67-257 Till, gray, silty, sandy, 
"~ pebbly 
- 257-266 Siltstone, brown 

266-275 Siltstone, gray
275-313 Claystone,. gray

—

—

-

Gamma
T.r. 2 Rang* 100CPS

Record 
Logged

278

ing speed -19.fr/min
depth 402 ft
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Hole number—continued

79D34

Lithology
T.C

Gamma 
_ Range 100_cps_

Recording speed 20 h/mi 

Logged depth _10JLJeet

Density Depth 
T.C. _JL_ Range 10° cP;i 

Recording speed 20_fVmi 
Logged depth 402 feet

4J O

313-317 Lignite
317-320 Sandstone, gray, 

medium-grained
320-328 Claystone, gray
328-330 Lignite
330-334 Claystone,

greenish-brown
334-340 Siltstone, light 

brown
340-360 No samples
360-382 Claystone, green 

ish-gray
382-385 Siltstone 

clayey
385-400 Claystone, green 

ish-gray

gray,

M50 
-140

279

-300

_ -100

-500

- -160

-550

- -ISO

-600



79D34 Hole number -

SP 
Sens, setting—iQ_
Recording speed.20 
Logged depth 402 ft

Resistivity 
Sens, setting

! Depth

&/minRecording speediL^ft/min i % % 
Logged depth 402 ft
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79D34 Hole number—continued

SP 
Sens, setting 50

Resistivity 
Sens, setting 50

Recording speed _20_ ft/min Recording speed20ft/min 
Logged depth402__feet_ .Logged depth 121 ~

Depthj
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NORTH DAKOTA GEOLOGICAL SURVEY

Hnle Nn: 7QI

F.W • 1972

Measured: JL6JL.
Lignite beds: — 1

-nq Map: yfnr

,. . Location: T, 162
_ VE3^3L • TTTTTXRQGDC _ - _ rxLJ..ft FSL, 56 ftrara:

Ptn-lS3 : 265-267:

men
N 1

» Hole size: 
292-294.5;

.Date
Sec.J

4

:_8-9-79 .Stal 

, Tract: dd

3/4 Air PI
328-332

:e: vn^. Countv:

ld£ Drilled depth;

Water GO Cored:

Divide

342 ft

Yes D No 0

Remarks;

Lithology 
Recorded by: Thomas Dell ing Geologist J*

Geophysical logs 
recorded by.- Lechner

Lithology

~ 0-1 Silt, brown, sandy 
- 1-25 Till, brown, clayey, 
_ sandy 
_ 25- 27 Gravel, brown, very coarse 

grained 
27- 33 Till, gray-brown, silty, 

clayey, pebbly 
33- 49 Till, gray, silty, sandy,

pebbly 
49- 61 Siltstone, gray, clayey 

- 61- 69 Claystone, bluish-gray 
- 69- 83 Sandstone, gray, medium- 
- grained, silty 

83- 94 Siltstone, gray, clayey 
_ 94- 98 Claystone, bluish-gray 

98-100 Claystone, brown,
lignitic 

100-109 Siltstone, gray, clayey 
- 109-120 Claystone, gray 
_ 120-130 Siltstone, gray 

130-131 Lignite 
" 131-148 Claystone, gray, silty 
- 148-152 Siltstone, gray, clayey 

152-154 Siltstone, light-gray 
154-161 Siltstone, light -brown 
161-167 Claystone, light-green 

~~ 167-178 Claystone, light-brown, 
~ silty 
— 178-181 Lignite 
- 181-185 Claystone, light-brown, 

185-187 Lignite
187-188 Claystone, dark -brown 
188-192 Claystone, brown 

~" 192-198 Claystone, olive-brown 
- 198-199 Lignite 
— 199-217 Claystone, grayish-brown 
_ 217-221 Sandstone, greenish-gray, 

medium- grained, silty 
221-226 Siltstone, grayish-brown, 

sandy

T.C.2_ 
Recorc 
Loggec
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Hole number—continued

79D35

Lithology

Gamma
T.C 2 R any 100 CDS

Recording speed 2Q fymin 
Logged flgcK 342 feet

Density 
T.C. _1_Range IOQ CPS

Recording speed-J-Cft/min 
Logged A»pA342 feet

Depth

*J O
O •!-»

O "

226-229 Claystone, grayish- 
brown

229-230 Lignite
230-234 Siltstone, light-green, 

sandy
234-237 Sandstone,, bluish- 

green , medium-grained
237-238 Lignite
238-249 Claystone, olive-gray, 

silty
249-250 Lignite
250-257 Claystane, light-brown
257-258 Lignite
258-262 Siltstone, brown 
262-264 Lignite 
264-282 Claystone, light-brown 
282-284 Claystone, very dark- 

brown, carbonaceous 
284-2S"7 Siltstone, green 
287-291, Lignite
291-292 Claystone, brown
292-318 Claystone, pale-green, 

silty
318-321 Claystone, brown, 

carbonaceous
321-327 Lignite
327-330 Claystone, brown
330-333 Lignite
333-340 Claystone, greenish- 

brown
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79D35 Hole number —
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Recording sj 
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NORTH DAKOTA GEOLOGICAL SURVEY

-Date:_8_r8-79__ State: *rn County: Divide 
, Sec. J_5__ , Tract: ̂ bbb._ Drilled depth: 342 ft

Hole No:___22PJ6___ Map._IlQ^ 
£lev.:_ 2105———Location: T.Ifiif.B
Measured:__6JL^_^2_M0^t^t Hole size: 4 3/4 A.V Q Water 

Lignite beds: _________
Cored: Yes Q No

Remarks:
Lithology
Recorded t>y Garv Stefanovsky

., , . Ye, Geophysical logs 
Geologist M recorded by:

Lithology

Gamma Density
T.C. 2 Range ID Peps T.C. _2__ Range ionr-pg
Recording speed ̂ 2"/min Recording speed 2-_fr/min
Logged depth 342 ft Logged depth 342 ft

Depth

«

0- 6 Silt, dusky-brown, sandy 
6- 31 Till, dusky-brown, sandy,

pebbly 
31- 54 Gravel, coarse—grained,

sandy 
54-140 Till, dark-gray, clayey,

pebbly
140-208 Till, dark-gray, clayey, 
208-216 Gravel, coarse-grained,

sandy 
216-270 'Siltstone, medium-gray,

clayey
270-290 Claystone, medium-gray 
290-295 Siltstone, medium-gray,

clayey
295-300 Sandstone, medium-gray, 

medium-grained, clayey
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Hole number—continued

79D36

Lithology

_
300-305 Siltstone, medium-gray 
305-340 Claystone, medium-gray

-

-

••*-

-

_

-

-

-

-

Gamma

T,C. ,2 Range 100 cpso

Recording speed 20 "/min 
Lopped depth 342 feet

°* *

•

286

Density
T.r. 2 RanafflOO cps

orr
Recording speed _£?Vmin 
Lnga^ ^nfli 342 feet

Depth
V)
IM 

*j Oo 4J

£ 2
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79D36 Hole number -

SP
Sens, setting—5£ 
Recording s

Resistivity 
Sens, setting

1
1
_j 
_l

i

-j 
i

-i

-i

Depth

.——.„_ .& -r ———— ....in Recording speed_2Qft/min *j g
Logged depth 342 ft Logged depth J4!-^——j £ Jg |

—————————————U-o!i i ir !
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: Map: Noonan SW . Date: Jr7-7SL_ State: J™ ___ Countv: Divide 

„ . Sec.JJ_,Tract:-dada__ Dri]Ied " 402 ft
Measured08l2_ft_ KL, _30ft gatk HoU «;7». /i o //i A- n «, n———— "^ "ole slze< —— 4_3/4 — Alr LJ Water S

——

T . . , ,Lignite beds: 263-266; 332-335; 366-371
Cored: Yes D Nou i cs LJ r*o

Remarks: _______________
Lithology
Recorded ^ Gary Stefanovsky

yes Geophysical logs 
Geologist J* recorded by: __ Lechner

Lithology

Gamma 
T.C..2—Range

Density
T.C. 2 _ Range 402...2 _ ange ipOcps .. _ ange

Recording speed -Ztft/mm Recording speed2il_%
Logged depth _i£i_£L_ Logged depth 402 ft

min
Depth

«* 4J

0- 4 Silt, medium-brown, claye^j 
4-38 Till, medium-brown, sandy|

pebbly 
38- 45 Till, dusky-brown, sandy,

pebbly 
45- 66 Till, dark-gray, clayey,

pebbly
66- 68 Gravel
68-104 Till, dark-gray, fine 

grained, clayey, pebbly 
104-157 Gravel, coarse-grained,

sandy 
157-166 Claystone, medium-gray,

silty 
166-168 Claystone, olive-gray,

silty 
168-189 Claystone, medium-gray,

silty
189~195 Siltstone, medium-gray, 

clayey
195-196 Lignite
196-221 Claystone, medium-gray,

silty
221-224 Lignite 
224-240 Claystone, medium-gray,

silty
240-250 Siltstone, medium-gray 
250-266 Claystone, medium-gray 
266-268 Lignite 
268-280 Siltstone, dark-gray,

: clayey 
280-307 Claystone, dark-gray

288
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Hole number—continued

79D37

Lithology

-

307-310 Lignite
310-316 Claystone , medium-gray
316-317 Lignite
317-332 Claystone, medium-gray,

silty
332-334 Lignite
334-336 Claystone, medium-gray
336-338 Siltstone, medium-gray
338-341 Claystone, medium-gray
341-342 Lignite
342-357 Siltstone, bluish-gray,

clayey
357-358 Lignite
358-365 Claystone, dark-gray
365-370 Sandstone, greenish-gra]

medium- grained, clayey
370-374 Sandstone, greenish-gra:

medium-grained
374-376 Lignite
376-400 Sandstone, greenish-gra^

clayey

-

-

-

-

-

-
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79D37 Hole number —

SP 
Sens, setting 
Recording s> 
Logged dept
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79D37 Hole number—continued

SPw»i Resistivity 
Sens, setting__50_____ Sens, setting___50 
Recording speed_20_ ft/min;Recording speed20jVmin 
Logged depth 4Q1 feet .Logged depth 401 feet

Depth
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U i 

L -isoi
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: 79D38 Man: Noonan Sw pate: 8-8-79 .State:

Elev.:
2160

. County: Divide

: 84 ft FSL.24 ft 

Lignite beds:

B^MMHHVHBM » * * ** f • ————————————-—————————————— —————— -fc^ «A h. W • _- - -_,- r __ „ W «*CAV^ • J* • *^ _____________ X^V^ ̂ &J A I T »_______ 4^ «*• V «*• V-4. V^

Location: T. 162J; f R.16_w , Sec. 21 , Tract: cccc__ Drilled depth: 401 ft

Hole size: 4 3/4 Air D Water 0 Cored: Yes Q No

Remarks: _______________
Lithology
Recorded K- Gary Stefanovsky

Yw Geophysical logs
Geologist J«k recorded by: ___Lechner

Lithology

Gamma Density^-r %»*«**«*«* I ^^^AA4&^ T

T.C. 2 Range IQO.cps T.C. 2 Range IQQcps
Recording speed^-^/min Recording speed20l_"/min
Logged depth 4Q1 ft Logged depth 401 ft

Depth

0- 2 Silt, dusky-brown, silty 
2- 67 Till, dusky-brown,

silty, pebbly 
67-220 Till, dark-gray, clayey,

pebbly 
220-250 Till, dark-gray, sandy,

gravelly 
250-268 Gravel, coarse-grained,

sandy 
268-325 Claystone, medium-gray

292

-0-0

-50

-20

-100
<

-40

-150

-20CT60

250 

• -80

-300



Hole number—continued

79D38

Lithology

325-330 Siltstone, medium-gray 
330-335 Sandstone, medium-gray, 

medium-grained, silty 
335-350 Claystone, medium-gray 
350-355 Siltstone, medium-gray 
355-370 Claystone, medium-gray
370-400 Siltstone, medium-gray

;

-

Gamma 

T.C, 2 Range 100 cps
0 ~

Recording speed 20 "/min
Lnpced denrK 401 feet

DO I

1
.

:
%*
i>3%

293

Density 

T.C. 2 Ratio* 100 rp:
u —

Recording speed ^0 ft/mjno r —— / 
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79D38 Hole number —
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79D38 Hole number—continued

SP Resistivity-rf-fc 4. ^.V-)*-*«»-- V AV> J

Sens, setting ___5Q_____ Sens, setting ____5_0_______
Recording speed_20.rt/min;Record_ng speed20_ft/ m_n 
Logged depth 401 feet 'Logged depth401 feet

Depth
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nrv 79D39_______Map: Noonan SE'

Elev.; 220° Location: T.i§_LJf . R._96_f, Sec.iL-, Tract:

Date:-8-8-79-State: JE____County: Divide

Measured:J10_ft_ g§£, 30 ft 

Lignite beds: ——————————

Drilled depth: 402 ft 

Hole size: 4 3/4 Air D Water QD Cored: Yes Q No

No density log run

Lithology
< Garv Stefanovsky

Yw Geophysical logs 
Geologist J* recorded by: ___Lechner

Lithology

"" 0-3 Silty, dusky-brown, sandy 
- 3- 18 Till, dusky-brown, sandy, 
_ pebbly 

18-345 Till, dark-gray, clayey 
pebbly

G
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Hole number—continued 
79D39

Lithology
T.C.

Gamma 
- Range 1 nn

Recording speed 2Q "/min 
Logged «l»pfti402 feet

Density 

T.C. 2 . Range inn rps
Depth

Recording speed 20/t/min 

Logged depth______

0

S 
2

345-375 Till, light-brown,
silty 

375-383 Gravel, coarse-grained,
sandy 

383-400 Siltstone, medium-gray,
sandy

320
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79D39 Hole number —

SP 
Sens, setting —— 50
Recording speed JL°_.ft/min Recording speed^2_"/min 
Logged depth 432ft Loggeci depth 402 ft

Resistivity 
Sens, setting

j Depth i

£ Jg

298 (page 300 follows)



Hnlg Nn: 79D4D

NORTH DAKOTA GEOLOGICAL SURVEY

Map:. Noon an SW ; 8-7-79 _State: ND County: Divide 
EJev.: —— 2220 —— Location: T.MlJr, R.96__$, Sec. Ji_ , Tract: daaa p,.^ d th: 402 ft* — "

Measured: 258° ft FSL. 27 ft JSML, Hole size: -i \/& Air D Water H Cored: Yes Q No [xj 
Lignite beds: __________________________________________________________

Remarks: _______________________ _______;____________________________
Lithology
Recorded Ky Gary Stefanovsky

„ Geophysical logs 
Geologist*? recorded by: Lechner

Lithology

0- 7 Silt, olive-gray, clayey 
- 7- 47 Till, dusky-brown, silty / 
— pebbly 
__ 47-270 Till, dark-gray, clayey 

pebbly 
~ 270-275 Gravel, coarse-grained, 
" sandy 

275-320 Silt, dark-gray, sandy
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Hole number—continued

79D40

Lithology

320-322 Siltstone, dark-gray , 
sandy 

322-330 Siltstone, medium-gray, 
clayey 

330-377 Claystone, medium-gray, 
377-378 Lignite 
378-400 Claystone, medium-gray

T,C 2
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79D40 Hole number -

SP 
Sens, setting —5jQ_

Logged depth 402

Resistivity 
Sens, setting— 50

i Depth

Recording speed_20_ ft/minRecording speed20_ft/min i % §
Logged depth 402 ft
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79D40 Hole number—continued

Sens, setting.
Resistivity

ocua. atLLnig_ ______ Sens, setting___50____ 
Recording speed 20— "7 mini Re cording speed J^/mir 
Logged depth 402 feet [Logged depth 402 feet
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No; 79D41____ Map: Ambrose____ Datp; 8-16^79_Sfaf«»? ND____County: Divide 

Elev.: 220Q Location: T.lfiijK R.-98.W, Sec. 4 f Tract: cbbc Drilled depth: 4Q2 ft 

Measured: 2032 ftraL, 74 ft H&, Hole size: 4 3/4 Air D Water Q

Lignite beds: 376-384__________________________________
Cored: Yes Q No

Remarks: _____________.__
Lithology
Recorded by: Gary Stefanovsky

Geophysical logs 
Geologist J* recorded by: Lechner

Lithology

Gamma 
T.C. 2 Range IQQcpg
Recording speed20_ tt:/min 
Logged depth 4Q2 ft

Density 
T.C. 2 Range IQOcps
Recording speed2iL.fr/min 
Logged depth 4Q2 ft

Depth

0-3 

3- 40

40- 47 
47- 52

52- 73 
73- 78

78-111 
111-120

120-156

156-192
192-230

~~ 230-240

240-261 
261-263 
263-297 

"" 297-298 

298-302

Silt, dusky-brown, clayey 
Till, dusky-brown, silty, 
pebbly 
Gravel
Till, dusky-brown, silty, 
pebbly 
Gravel
Till, dusky-brown, silty, 
pebbly 
Gravel
Till, dark-gray, clayey, 
pebbly
Sand, dark-gray, medium- 
grained
Till, dark-gray, silty 
Claystone, medium-gray 
Siltstone, medium-gray, 
clayey
Claystone, medium-gray, 
Lignite
Claystone, dark-gray 
Lignite 
Claystone, dark-gray
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Hole number—continued
79D41

Lithology

-

302-303 
303-317 
317-318 
318-330

330-370

370-372 
372-373

373-374 
374-376

376-377 
377-380

380-402

Lignite 
Claystone , dark-gray 
Lignite 
Siltstone, dark-gray, 
clayey 
Claystone, dark-gray, 
silty 
Lignite 
Claystone, dark-gray, 
carbonaceous 
Lignite 
Claystone, dark-gray, 
carbonaceous 
Lignite 
Claystone , dark-gray , 
carbonaceous 
Siltstone , dark-gray , 
clayey
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Lngoed depth 402 feet
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Density 
T.C. 2 Range 10.0 ,.cp;
Recording speed Z2_"/min 
Logged depth 402 feet
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79D41 Hole number —

SP Resistivity i Depth. 
Sens, setting —1 DO———— Sens, setting ___5.£L__ ' ^ 
Recording speed^9L"/minCRecording speed^^-ft/min i £ £ 
Logged depth 402ft jLogged depth 4Q2 ft j £ S
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79D41 Hole number—continued

kji ivt-oiotiviL y

Sens, setting _JJQO_____ Sens, setting SO______
Recording speed JLO__fyminiRecording speed_2Cft/niin 
Logged depth 4Q2 feet : Logged depth 402 feet

H i
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: 79D42______ Map: Nong______ Date:_§""^il7?State: ND County: Divide 
Elev.; 2319 Location: 7.062?, R._99f7sec._21_, Tract: _bbbb_ Drilled depth: J*§2_ft

ITVT VCf. __

Measured:_150JLt*3», 20 ft FWL, Hole size: 4 3/4 Air Q Water g] 
Lignite beds: 405-407; 440-451_______________________________

. Yes Q No

Remarks: ——————————__.__
Lithology
Recorded Ky . Gary Stefanovsky

Geophysical logs 
Geologist J* recorded by: Lechner

Lithology

~" 0-2 Silt, dusky-brown, clayey 
- 2- 34 Till, dusky-brown, silty, 
_ pebbly 

34-215 Till, dark-gray, clayey, 
pebbly 

215-255 Till, dusky-brown, silty, 
- pebbly 

255-260 Claystone, dark-gray, 
silty 

~" 260-360 -Siltstone, dark-gray,
clayey, sandy
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Hole number—continued

79D42

Lithology

Gamma
T.C. J_ Range 100 cps 

Recording speed 2Q fymin 

Logged depth

Density Depth 
T.C. 2 R 100 cps

Recording speed 20_fymin 
Logged depth 462 feet

Wi
*j O

360-370

370-390 

390-404

404-408 
408-417

417-421 
421-423 
423-433

433-439 
439-442 
442-445 
445-455 
455-460

Sandstone, greenish- 
gray, medium-grained 
silty
Claystone, dark-gray, 
silty
Siltstone, dark-gray, 
clayey 
Lignite
Claystone, dark-gray, 
silty 
Lignite
Claystone, dark-gray 
Sandstone, dark-gray, 
medium-grained 
Claystone, dark-gray 
Lignite 
Claystone 
Lignite
Siltstone, dark-gray, 
clayey, sandy

-300

_ -100

-350

- -120

-400

-450 
-140

-500

- -ISO

-550

- -180
-600
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79D42 Hole number —
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79D42 Hole number—continued

Resistivity
Sens, setting ___SQ______ Sens, setting 5Q
Recording speed_2H_ &/ miniRecording speed_2(?V 
Logged depth 462 feet i Logged depth 462 ft

Depth
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No; 79D43 

Elev.: —— 2225

Map; SW Crosbv Daf«»! 8-21-79 Sr*tf» ND Coiinty: Divide. Map: sw crossv Date : __Sz^ 
:ion: TX62-S , R..9-2__$, Sec.35__ ,Location: T.I 6?. "2 , R.a2_#, Sec.35__ f Tract:_dddc_ Drilled depth: 702 ft 

, 335 ftSSk. Hole size: 4 3/4 Air Q Water @ Cored: Yes Q No
Lignite beds: 380-398

Remarks: _______________
Lithology
Recorded by? Gary Stefanovsky

s Geophysical logs 
Geologist j recorded by: Lechner

Lithology

-0-2 Silt, dusky-brown, clayey 
_ 2- 40 Till, dusky-brown, silty, 

pebbly 
" 40- 60 Till, dark-gray, clayey, 

pebbly 
- 60- 75 Sand, dark-gray, medium-

grained, silty 
75-180 Till, dark-gray, clayey, 

"~ pebbly 
- 180-235 Claystone, dusky-brown 
- 235-240 Claystone, greenish-gray 
- 240-315 Claystone, dark-gray

-
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Hole number— continued

79D43

Lithology

Gamma 

-Range 100 npsT.C.J
Recording speed 

Logged depth _ZP_2_feet

Density

T.C. .Range CPS

Recording speed 12."/mi 

Logged depth 702 feet

Depth

*.. uII
315-325 Siltstone, medium-gray,

clayey 
325-381 Claystone, dark-gray,

silty
381-399 Lignite 
399-415 Claystone, dark-gray 
415-420 Siltstone, dark-gray,

clayey
420-500 Sandstone, greenish-gray 
500-700 No samples
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79D43 Hole number

SP
Sens, setting—100 
Recording speed

Resistivity i Depth 
Sens, setting_____5<2—— ! ^

/* t 1^

Recording speed ?Qfo/min ! £ £
Logged depth ____70_2_ft[Logged depth 702 ft
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79D43 Hole number—continued

SP 
Sens, setting 100

; Resistivity 
Sens, setting. 50

w /• w _^

Recording speed-2p__tt/ miniRecording speed JCtt/mi 
Lo^ed depth 702 feet iLogged depth 702 feet

Depth
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NORTH DAKOTA GEOLOGICAL SURVEY

-_. No: 79D44———Map:___oi_e_————— Date:^-23-79- State: _Jffi___County: Divide 
Elev.:_2212——Location: T.JLfiis , R.1QQ.*. Sec..2I_ , Tract: ahhb..,. Drilled depth: 422 ft

Hole size: ——4 3/4 Air D Water 0 Cored: Yes Q No: 39 ft 2000
Lignite beds: 330-335; 355-357; 404-422

Remarks: _____________..__
Lithology
Recorded V»y Gary stefanovsky

- , . Ye, Geophysical logs 
Geologist J* recorded by: ___Lechner

Lithology

0- 1 Silt, dusky-grown, gravelly 
"" 1- 41 Gravel, coarse-grained, 
~" sandy 
- 41-116 Till, dark-gray, clayey, 
_ pebbly 

116-182 Till, dusky-brown, clayey, 
pebbly 

"" 182-275 Claystone, dark-gray 
,-275-276 Lignite 
_ 276-327 Claystone, dark-gray
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Hole number—continued

79D44

Lithology

Gamma
T.C.J__ RsnoP 100 CPS

Recording speed—2(m/rnin 
Logged flpprk 422 feet

Density 

T.C...2.

Recording speed i2JVmin 
Logged depth 122Jreet_

Depth

4-> Oo •*"*

£ ^

327-336 
336-338

338-341 
341-347

347-352 
352-399

399-402 
402-404

404-412 
412-416 
416-418 
418-422

Lignite
Claystone, dark-gray,
carbonaceous
Lignite
Claystone, dark-gray,
carbonaceous
Lignite
Claystone, dark-gray,
carbonaceous
Lignite
Claystone, dark-gray,
carbonaceous
Lignite
Claystone, dark-gray
Lignite
Claystone, dark-gray
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79D44 Hole number -

SP 
Sens, setting

Resistivity 
Sens, setting

Recording speed2H_ ft/ min Recording speed2Q_ft/min
Logged depth 422 ft Logged depth 422 ft

Depth I
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79D44 Hole number—continued

SP Resistivity
Sens, setting 50 ______ Sens, setti
Recording speed _2Q.ft/min;Recording

i Logged depth 422 feet 'Logged de

resistivity 
Sens, setting __5________
Recording speed i&Vmin 
'Logged depth 422 feet
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NORTH DAKOTA GEOLOGICAL SURVEY

79D45 Map: No Topo Date: 8-7-79 Stater ND County:

Elev.: 2250 Location: T.J£2lf f R-iOlw, Sec._1_ , Tract:_cccc_Drilled depth: __!£2Jft_ 
Measured:_118_ft_ FSL, 42 ft ^ Hole size: 4 3/4 Air D Water & Cored: Yes Q No 
Lignite beds: 272-274 _______________________________;___________________

Remarks: 
Lithology Geophysical logs

Lechner

Lithology

"~ 0- 12 Till, brownish-gray 
~ 12- 14 Gravel 
- 14- 17 Clay, yellowish-brown 

17- 35 Claystone, moderate-brown 
35- 40 Claystone, medium-gray 
40- 50 Siltstone, brownish-gray

" 50- 75 Claystone, medium-gray, 
__ silty 

75- 87 Till, medium-gray 
~" 87- 92 Gravel, sand 
~" 92-257 Clay, medium-gray, silty 

257-305 Bedrock, poor samples to 30:
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Hole number—continued

79D45

Lithology

Gamma 

T.C.-2_ Range 1.QQ nps
Recording speed 2Q fymin 
Logged depth _312_feet__

Density 

T.C. _2__ Range 100 cps
Recording speed 12/c/min 
Logged figptK 342 feet

Depth
«A
h* 

*j O

305-314 Siltstone, greenish-gray,
clayey 

314-342 Sandstone
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79D45 Hole number "-

SP Resistivity i 
Sens, setting ——50———— Sens, setting ———50——— j 
Recording speecJ2Q ft/min Recording speed2Hft/min I 
Logged depth 342 ft Logged depth 342 ft
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mo; 7QD46 None / Date: 8 29 79 State: ND

FW. 2125 T^f^ T 162 j», R.in?!, Spr_ 17 .Trart: 6CCC Drilled denfiv 40ft

Measured: 32 ft FSL, 76 ft FWL, Hole size: 4 3/4 Air f~l Waf

T.Tantfp beds: . . . ._, ...

er D Cored: Yes D No B

o

Remark No Density log run

Lithology y Geophysical logs 
P^orded by clarence Carlson f^nlngisr M, rernrderlhy. Lecnner

Lithology

0- 40 Gravel

—

Gamma 
T C 2 Ranap lOOcpS

Recording speed? n,"/min

| ! i ; c"^^ — °
brr=^ —————

W— „
•' ,,i ;, fa'^ZLU^ — = 7? 

323

Density 
T»C» Range
Recording speed — "/min 
Logged depth

Depth
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79D46 Hole number

SP 
Sens, setting 5^

Q

Recording speedJLCL ft/nun 
Logged depth 38 ft<X> L
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!

]

|

[

j

i

1 i

i

Resistivity i Depth 
Sens, setting ,50

o A- i ill
Recording speed2JL«/min ^ ^ 
Loffgfd depth 3 8 ft ^-i 2

00 i

t-

. ~20

-100

_

~ -40

-150

T

—

i —

-200-60

- :

- -80

,-300

i
Y-

L -100!

^350

r r
324



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn: 

Elev.; 2137

79D47 ,Map:.
.Location: T.

None________ Date: 8' 30. 79 State : ND 
L-sK R. 103%, Sec._JJL., Tract: _addd__

Measured: 26QQ ft pa, 286 ftfife, Hole size: 4 3/4 Air Q Water 

Lignite beds: 230-235 ________________________________

. County: Divide

Drilled depth: 362 ft

Cored: Yes Q No

Remarks: ______________
Lithology
Recorded KyrClarence Carlson

Yw Geophysical logs 
Geologist J» recorded by: Lechner

Lithology

Gamma
T.C. _2_ Range 1 QOnpa 
Recording speed-20 
Logged depth 362 ft

T.C.

Density 
2 Range

Recording speed -?£"/min 
Logged depth 362 ft

Depth

II

0- 7 Gravel
7- 8 Till, yellowish-brown
8- 32 Gravel 
32- 38 Till, medium-gray 
38- 75 Gravel 
75- 80 Till, medium-gray 
80-105 Gravel
105-137 Till, medium-gray, clayey 
137-140 Gravel, much lignite 
140-177 Till, medium-gray, clayey 
177-180 Sand
180-185 Siltstone, light-gray 
185-200 Claystone, medium light- 

gray, silty
200-205 Siltstone, light-gray 
205-213 Claystone, medium-light- 

gray
213-215 Claystone, light-brownish- 

gray
215-217 Claystone, light-gray 
217-221 Siltstone, light-gray 
221-223 Claystone, light-gray 
223-232 Lignite
232-235 Claystone, brownish-gray 
235-240 Claystone, medium-gray 
240-260 Claystone, very light-gray,

silty
260-320 Sandstone, light-gray, 

silty
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Hole number—continued

79D47

Lithology

Gamma 

T.r 2 Range IQO_SES-
Recording speed tymin 
Logged rl*»pfh 362 feet

Density 

T.C. Ji__ Range 10Q
Recording speed £2.^/mi 
Logged depth 362 feet

Depth

4_l O

320-362 No samples

:Efct

Efe ^^
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79D47 Hole number —
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nn; 79D48 Map: None Dafe: S 29 79 State: ND____County: Divide

Elev.: 2147 Location: T.lil? , R.JLoJ', Sec.2_7__ , Tract: adad_ Drilled depth: 120 ft 

Measured:_L2££L_£L BS£, 42 ft FWL, Hole size: 4 -3/4 Air CD Water Q Cored: Yes CD No 

Lignite beds: ———————————————————————————————————————————_—_________

Remarks: NO density log run________________;__________________________

Lithology
Recorded by;Clarence Carlson

Ye< Geophysical logs 
Geologist J* recorded by: __ Lechner

Lithology

Gamma 
T.C. 2 Range IQQcps
Recording speed2JL"/min 
Logged depth 103 ft

Density 
T.C. __ Range ____ 
Recording speed —"/min
Logged depth _______

Depth

0-120 Gravel -0-0

h50

-20

-100 ,

-40

•150
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7f £ i-S Hole number-

SP 
Sens, setting

Resistivity 
setting

Depth

Recording speed__ft/min Re cording speed_ft/min j % £
Logged depth Logged depth



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No.- 79D49 , Map:. None State: ND r»,»nfyr Divide

Elev.; 2127 ft Location: TAfi--JI, R.iQlwTsec.34__ , Tract:___caba__Drilled depth: 342 ft

2108 flra£j.718 ft nvt Hole size: 4 3/4 Air D Water GD Cored: Yes Q No 
174-200: 218-220; 230-234; 246-252.5

Remarks;

Lithology Geophysical logs 
Recorded by: Clarence Carlson r:*«l«gi'?t j? recorded by? Lechner

Lithology

~~ 0- 40 Gravel, coarse, well roundec
40- 72 Till, medium-gray, clayey, 

— silty 
72- 84 Sand 
84-107 Sandstone, light-gray, 

~ silty 
" 107-112 Lignite 

112-115 Claystone, light-gray 
115-123 Siltstone, light-gray 
123-127 Sandstone 

"~ 127-135 Claystone, light-gray 
- 135-142 Siltstone, light-gray, 
- sandy 
- 142-158 Siltstone, light-gray, 

clayey
158-164 Claystone, light-gray 
164-196 Lignite 
196-205 Claystone, light-gray 

- 205-213 Claystone, light-gray, 
_ silty 

213-214 Lignite 
214-224 Siltstone, light-gray 

~~ 224-227 Claystone, light-gray 
- 227-228 Lignite 
- 228-233 Claystone , light-greenish- 

gray 
233-238 Siltstone, light-greenish- 

"~ gray 
238-243 Claystone, light-gray

- 243-250 Lignite 
_ 250-255 Siltstone, light-gray 
__ 255-264 Claystone, light-gray, 

silty 
"~ 264-283 Claystone, light-greenish- 

gray 
— 283-286 Claystone, brownish-gray 
_ 286-290 Siltstone, light-greenish- 
__ gray , sandy 

290-302 Claystone, light-greenish- 
gray

G
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Hole number—continued
79D49

Lithology

Gamma 
T.C 2 Rflno» 100 cps

Recording speed ?.Q fymw 
Logged depth _342_feet__

Density 

T.C.J

Depth
CPS

Recording speed 2Q_ft/min 

Logged depth 342 ft.

302-307 Claystone, brownish-gray 
307-317 Claystone, very light- 

brownish-gray
317-321 Claystone, brownish-gray 
321-340 Claystone, light-greenish- 

- gray

tt : : : 4

liyfliS^

?S2E
9<»-ejm-/i.-7gryyy
-fg-ojrafc

-300

, -100

^-350

H -120 
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- -180
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79D49 Hole number -

Sens, setting-IPJL
Recording speed_2£L fr/min 
Logged depth 340 ft
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NORTH DAKOTA GEOLOGICAL SURVEY

Date:_JL JJLJZ2.State: ND County: DivideHole Nr>; 79D5Q____Map: At coal________ ix«n.. _;s_ JsaJ«^_i*i.^i.«n.t. "^____ \^*jmn.y . *•*•'- »-^>-<'-

Elev.; 1908 Location: T. JL£3. V, R.^5_W, Sec.14__ , Tract:.CCJXL__Drilled depth: 300 ft
*KK ^szx. Hoie size: 4 3/4 Air f-j Water 0 Cored: Yes Q NoMeasured:_30_ft__ FSL. 51

Lignite Wc-146. 5-149; 164-167; 264-267; 274-278; 283-285

Remarks: _
Lithology 
Recorded by: Stefanovskv

y Geophysical logs 
Geologist jf recorded by: Lechner

Lithology

Gamma
T.C..2_ Range 100 CPS 
Recording speed?^."/min 
Logged depth 300 ft

Density 
T.C. 2 Range IQOcps
Recording speed -12"/min 
Logged depth 300 ft

Depth

s § 
£ s

0- 1 Silt, black, clayey 
1-27 Till, brownish-gray/ 

~ silty, pebbly
- 27-33 Sand, brownish-gray, medium- 
__ grained, gravelly

33- 37 Till, brownish-gray, silty,
pebbly 

"* 37- 43 Claystone, brownish-gray,
- stLty
_ 43- 84 Claystone, medium-gray
"* 84-115 Claystone, greenish-gray,
"~ silty
" 115-142 Siltstone, medium-gray,
- clayey
- 142-143 Lignite
- 143-157 Claystone, medium-gray 
_ 157-166 Siltstone, medium-gray,

clayey 
166-168 Lignite

- 168-175 Siltstone, greenish-gray,
- clayey
_ 175-180 Siltstone, greenish-gray,

sandy 
~~ 180-250 Siltstone, greenish-gray,
- clayey
- 250-264 Claystone, medium-gray, 
__ silty 
_ 264-266 Lignite

266-272 Siltstone, dark-gray, 
~~ clayey
- 272-274 Lignite
- 274-283 Siltstone, dark-gray, clayey

283-285 Lignite
285-300 Sandstone, medium-gray, 

~" medium-grained, clayey

333
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79D50 Hole number
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mn-79D51 Map:.
Elev.:_1212-ffifl£ Location: T.Mls , R.-25_W, Sec.2i 

Measured: ___2£L_£±:

At coal______ Date:_a=li=jL9_State:
, Tract: 

Hole size: 4 3/4 in Air D

ND County:

._ Drilled depth: 302 feet 

Water S Cored: Yes Q No
Lignite beds: 70-72; 82-84; 88-90; 96-98; 242-244.5

Remarks: __________——.._
Lithology
Recorded by^arY Stefanovsky Geologist

Ye» Geophysical logs 
recorded by: __

Lechner

Lithology

Gamma
T.C.-2_ Range 100 ,cps 
Recording speed 2£."/min 
Logged depth 302 feet

T.r.
Density
2

9n c 
Recording speed — "/min
Logged depth 3Q2 feet

cps Depth

** 4)
0 *•*

Is
0- 
2-

15- 
25-

35-

38- 
45-

2
15

25
35

45
55

55- 65

65- 
70- 
72-

82- 
84-

87-
88-
90-
91- 
96- 
98-

118' 
123- 
132-
187-
188- 
200-

238-
239-

241- 
242' 
246-

Silt, brownish-black, clayey 
Till, reddish-brown, silty 
sandy
Till, dusky-brown, silty 
Sandstone, reddish-brown, 
mediums-grained, silty 

38 Claystone, reddish-brown, 
medium-gray 
Claystone, medium-gray 
Siltstone, medium-gray, 
clayey
Sandstone, medium-gray, 
medium-grained, silty
Claystone, medium-gray
Lignite
Siltstone, medium-gray,
clayey
Lignite
Claystone, dark-gray,
carbonaceous
Lignite
Claystone, greenish-gray
Claystone, medium-gray
Siltstone, medium-gray
Lignite
Siltstone, medium-gray,
clayey
Claystone, medium-gray
Siltstone
Claystone, medium-gray
Lignite
Claystone, medium-gray
Siltstone, medium-gray,
clayey

-239 Lignite
-241 Siltstone, medium-gray, 

clayey
-242 Lignite
-246 Claystone, medium-gray
-250 Siltstone, medium-gray, 

clayey

70
72
82

84
87

88
90
91
96
98

-118

-123
-132
-187
-18B
-200

-238

-0-0

-50

-20

-100 .

-40 

•150

-EOS60

335 /^^^Tt-.r *}"&&. .;., 
f j _» _ _'• _Si ,- -T7_«-D^-.

250 
' -80

-300



Hole number—continued

79D51

Lithology

Gamma 

T.C—2_ Range 100.
Recording speed—^J 

Logged depth

Density
T.C. 2 Range 100 cps 

Recording speed __/t/rnin 

Logged depth

Depth

250-261 Claystone, medium-gray
261-262 Lignite
262-300 Claystone, medium-gray

-300

_ -100

i
-350

t
-120 

400

-450 
-140

-500

L- -J60

-550

•180

-600

336
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NORTH DAKOTA GEOLOGICAL SURVEY

.Map:. Paulson 8—14—79 
.Date:______State: *rn . County: Divide

Elev.:_1211_£eet Location: T.MlS , R._9§-W, Sec.iL- , Tract: cccc _ Drilled depth: 120 feet 

Measurer 110 ft^L200 ft FwL Hnlg size: 4 3/4 in Air fl Water S Cored: Yes D No 

Lignite beds: ——————————————————————————————————————————_____—_______

Remarks: No H^ngit-y Ing run____________________________________________»___________

Lithology
Recorded by<Garv Stefanovskv

y Geophysical logs 
Geologist J* recorded by: __ Lechner

Lithology

Gamma
T.C._2_ RangelOO cps 
Recording speed 2_PJ 
Logged depth 120 feet

Density 
\C. 2_ Range 100

Recording speed 2£L"/min 
Logged depth _____

Depth

0- 2 Silt, brownish-gray, clayey 
2- 44 Till, dusky-brown, silty,

pebbly 
44- 46 Gravel, coarse-grained,

sandy
46-120 Till, dusky-brown, silty, 

sandy, pebbly

^q 0
-0-0

-50

-20

-100

-40 

•150

-SOS60

338

-250

- -80

-300



79D52 Hole number -

SP Resistivity 
Sens, setting 5QSens, setting ——50 MV

Recording speed_2jpft/min Recording
Logged depth 12Q feet

I

-1
-j

1

I1

Depth |

ing speed.2Cm/min | ** g 
Logged depth 12° f eet '

339

l-o-o

h

^-50

-20
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•40
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: Map: CrosbV . Date: JlillZL State: ND

.; 1932 feet Location;
County:

Divide

, R.9-L-W , Sec. _ L , Tract: aaab __ Drilled depth:

Measured:____£JL-L gj^ 528 ftlaaL, Hole size: 4 3/4 in Air D Water 
Lignite beds:

Cored: Yes Q No

Remarks: ______________
Lithology
Recorded frGarv Stefanovsky

ye< Geophysical logs 
Geologist J* recorded by: __ Lechner

Lithology

Density
kn 2 Range 100 °PS

Recordingspeed2fl.fr/min Recording speed ?-9_"/min 
Logged depth 342 feet LOgge(_ depth _______

Gamma
T.C.__2_RangelP_0 Depth

II
0- 12 Silt, dusky-brown, sandy,

pebbly 
12- 63 Till, dusky-brown, silty,

pebbly 
63-163 Till, dark-gray, clayey,

pebbly 
163-166 Gravel, coarse-grained,

sandy 
166-184 Till, dusky-brown, silty,

sandy, pebbly 
184-205 Till, dark-gray, silty,

sandy, pebbly 
205-222 Siltstone, medium-gray,

clayey, sandy
222-228 Claystone, dark-gray 
228-242 Claystone, greenish-gray,

silty
242-313 Sandstone, greenish-gray, 

medium-grained, clayey 
silty

340 t.

-0-0

-50

-20

HOO

-40

-150

-250

- -80

-300



Hole number—continued

79D53

Lithology

Gamma 
T.C.-2__ Range 100_c£s

Recording speed—__"/min 
Logged J*prh 342 feet

Density 
T.C. 2—— Range 10° CPS

Recording speed—ft/min 
Logged depth 342Jreet

Depth

313-315 Claystone, greenish-gray, 
silty

315-316 Lignite
316-325 Claystone, greenish-gray,

silty 
325-340 Siltstone, greenish-gray,

clayey

H300

-100

H350

341

[- -120 

h400

1-450 
-140

H500

h -160

H550

U -180 

1-600
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nr> ; 7Qr>54 Map- Ambrose_____Date: JlillZLState: ND County: DivideA *«^««« * » W • ————j——J^LJ^J -«.- _ *vjcfcu • _ __- - r _L_— i __ ___ __________^^_ J^^»*W^ • ----- ^ !•«*!• W * - _ _ _ ______ X^X^l&J&b T •______
* j^ «r J -

Elev.: 1947 fepf Location: T. 163c, R._2§_w, Sec. Il , Tract: bbbc __ Drilled depth: 342 feet
T?VTT 3C3CX __ ••-'-•--• — .-.- - -

Measurer 57° ftK»L6Q ft FWL, Hole size:4 3/4 in Air D Water 0 Cored: Yes Q No 
Lignite beds: __________________________________________

Remarks: ________________
Lithology
Recorded by Gary Stefanovsky

Geophysical logs 
Geologist *k recorded by: _____Lechner

Lithology

Gamma 
T.C. .2_ Range 100 CPS
Recording speed 12."/min 
Logged depth 342 feet

Density
T.C. _L_ Range 
Recording speed -2D"/min
Logged depth 342 feet

Depth

0- 1 Silt, black, clayey
1- 17 Till, dusky-brown, silty

pebbly 
17- 82 Till, dark-gray, clayey,

pebbly
82-99 Sand, medium-grained 
99-163 Till, dark-gray, clayey,

pebbly
163-180 No samples 
180-310 Sandstone, greenish-gray 

medium-grained, clayey

343

-0-0

-50

-20

HOO ,

-40

-150

-250

- -80

-300



Hole number—continued

79D54

Lithology

Gamma

T.C. Range100 CDS

Recording speed 2Q i 
Logged depth 342 feet

10°
Density

I.C. 2__Range 
Recording speedl!U 
Logged depth J42Jeet

20

Depth

II

310-311 Lignite
311-340 Siltstone, greenish-gray, 

clayey 320 £E

i:ffC7.£=
F= ^*yy«s:

-300

_ -too

1-350

344

- -120

-400

M50 
-140

-500

- -160

-550

_ -ISO 
-600



79D54 Hole number -

SP
50 MV

Resistivity 
Sens, setting *0Sens.

Recording speed_20.ft/minRecording speed.20.&/
Logged depth

to

30

i loo

120

i

i

_j

—t

1
/8o

-i 2oo
I

2ZO

J 2tO

280

3GO

320

-| DJT; 

! 345

Depth

Logged depth 342 feet (L, 2

-0-0

-loo

40

-150

-200-60 :

- -80

300

L -iooi



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__23D£5. . Map: Ambrose Date: 8"15 ~ 7%fafp; ND County: Divide« ii\j* —/~TI 1-11 ___ ivi^ij. m.imj.^^*~______L/a.Le: ____ocace. NJJ___VrfOuncy: LJ±VJ-U.*Z 

'.: 2125 feetLocation: T.15i±, R..98.I, Sec.J^L- , Tr^rfr cbbb _Drilled depth: 342 feet
mv». 3iKK —— ——————^^——————^

Measured: 2565 ftFSL,25 ft FWL, Hole size: 4 3/4 in Air D Water El Cored: Yes Q No 
Lignite beds: 263-265;' 290-292; 294-302; 339-342 ______________________________

Remarks: __
Lithology 
Recorded by: Stefanovskv

y Geophysical logs 
Geologist J* recorded by: ____Lechner

Lithology

Gamma 
T.C.J2_ Range 1QQ cps
Recording speed 20/Vmin 
Logged depth

Depth
Density

T.C 2 100 cps

Recording speed -2lfr/mi 
Logged depth 342 feetl

0- 3 Silt, dusky-brown, clayey 
3- 9 Till, dusky-brown, silty,

pebbly
9- 10 Gravel 
10-30 Till, dusky-brown, silty,

pebbly 
30- 36 Sandstone, medium-gray,

fine-grained 
36- 38 Claystone, dusky-brown,

silty 
38- 40 Siltstone, dark-gray,

clayey
40- 45 Siltstone, dusky-brown, 

carbonaceous
45- 46 Lignite
46- 95 Siltstone, dark-gray, claye 
95-103 Claystone, dark-gray, silty
103-108 Claystone, greenish-gray, 

silty
108-117 Siltstone, greenish-gray, 

clayey, sandy
117-119 Claystone, dark-gray
119-121 Lignite
121-132 Claystone, dark-gray
132-224 Till, .dark-gray, fine 

g^.ned, clayey, pebbly
224-236 Sandstone
236-238 Till
238-240 Lignite
240-245 Siltstone, dusky-brown, 

clayey
245-262 Claystone, medium-gray
262-265 Lignite
265-291 Claystone, medium-gray
291-293 Lignite
293-297 Claystone, medium-gray
297-300 Lignite

346
-300



Hole number—continued

79D55

Lithology

Gamma 

T.C. J__ Range
Recording speed 7,0 "/min 
Logged dgpt-h 342feet

Density
T.C. 2 Range 100cPs 

Recording speed 2JQ_fr/min 
Logged depth 342 feet

Depth

*J Oo *"•
0 «

300-302 Claystone, greenish-gray
302-306 Sandstone, greenish-gray
306-336 Claystone, greenish-gray
336-338 Lignite
338-340 Claystone, greenish-gray

-300

-100

347

- -120
-400

-450 
-140

-500

- -160

-550

- -180

-600



79D55 Hole number-

SP 
Sens, setting 
Recording sf 
Logged dept

|| 2.0

loo

\ ti(f
\

1 ly.Q

1

-I 4oo

I

\
-i Mo

2.bO

1 
-zSo

-i
^wt/

-] 3*0

| J/Z

V-1 2 .•'<•
-t

50 MV

,*eH 20 ft/min

ti ^45 fpet

ri ' i I

=.==

^—

1

Resistivity i Depth 
Sens, settmg 50 ^
Recording speed^2-ft/min *j ^ 
Lnggfvl Hppr|i 342 feet £ ^ !

————— , ———— 

i i i ko-0c=t===t===y=i= i i
-r ^:::t:rf4::: 1

i ^d=t== -50 

——— ̂ _ —— ̂ d -100

i. - -^1=3 -200 60 :

——— . — 5,^ —————— _ - _ ; - ———— — i - - !^^— — -j^^J

=^^J- .: i-;— :_ ~-~~~-"^"r4:-"'^»--^

— ̂ — —— ̂ r^

p_L_J ——— ; —— ._!_: —— jrt-_i_j.-.. ——— t -100

fc==-J —————— : —— '• ••-; ————— =i 1—350 
= —— ̂ irfr- -.-=^= -:£-*'&-& -^d

r
348



NORTH DAKOTA GEOLOGICAL SURVEY

ND .County:.
Divide

Hole No:__2aDS£i____MajMo TOPO or Map Naiq^ate: 8"22 "79Sfate: ^ _______ 
glev.; 2250 feet Location: T.JL__i*, R._99_w, Sec.3J__ , Trarr: bcbb __ Drilled depth: 416 feet 

Measured: 2605 ftglfr 45 ft ^ Hole 5^. 4 3/4 in Air D Water H Cored: Yes Q No 

Lignite beds: ————————————————————————————————.______________________

Remarks: ____________.._________________'._________________________
Lithology
Recorded fryGary Stefanovsky_____________

y Geophysical logs 
Geologist J* recorded by: ________Lechner

Lithology

0- 4 Silt, dusky-brown, clayey 
~" 4- 34 Till, dusky-brown, silty, 
~ pebbly 
- 34- 35 Gravel, coarse-grained 
- 35- 37 Till, dusky-brown, silty, 

pebbly 
37-110 Till, dark-gray, silty, 

~ pebbly 
- 110-119 Gravel, coarse-grained 

119-160 Silt, dark-gray, sandy 
160-260 Till, dark-gray, clayey,

~~ pebbly 
260-312 Sand
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Hole number—continued

79D56

Lithology

Gamma
T.C 2 Range 10° CPS 

Recording speed—^Ott/min 
Logged ^pfti 416 feet

Density Depth

T.C.

Recording speed^O- 
Logged depth _416J|eet

312-316 Gravel
316-415 Till, dark-gray, clayey, 

pebbly
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79D56 Hole number ~

SP 
Sens, setting 
Recording sj 
Logged dept
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79D56 Hole number—continued

50
SP

Recording speed_2H_"/min;Recording speed20jt/ min 
Logged depth 416 feet : Logged depth 416 feet

Resistivity 
Sens, setting ___50.

Depth
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NORTH DAKOTA GEOLOGICAL SURVEY

ND County: DivideHole Nn: 7QH57 Map: No Topo______ Date: a" " 7 * State: 

Elev.:_______Location: T.-i^S, R..1Q1W. Sec.-I— , Tract: cccc _Drilled depth; 

Measured:_jm_-££_ FSL, 10 ft HVL, Hole size: 4 3/4 " Air Q Water S Cored: Yes Q No 

Lignite beds: ——————————————————————————————————————————_—_—________

Remarks:__ No lo<* ™™___________ZIIZZIZZIZIIZIIZZZIZZZZI

Lithology
Recorded by rtarence Carlson________ Geologist >k recorded by:

David Lechner

Lithology

_ 0-40 Gravel

Gamma
T.C.__ Range ————— 
Recording speed _"/min 
Logged depth ——————

Density 
T.C. __ Range _____ 
Recording speed —"/min 
Logged depth _______

Depth
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nln; 7QD58_____ MafJp Topo or Map NamQafe . 9-25-79 Sfa<.e . Mr> County: Divide 

Location- T 163& R 10-w Sec _H_ Trarf cbcb - - - -• J^tUw—LllvJll* — • _____ tr y JCV» ^>» t Otv,. ______ y J. t<tUL« _________ 342 feet

Measured: JL2_a____3_ KL, 30 ft FWL, Hole size: 4 3/4 in Air D Water S Cored: Yes Q No 

Lignite beds: ————————————————————————————————————————___>____________

Remarks: No density log run_________________

Lithology .. Geophysical logs
^ "^ . *-»•» _____ J- J—. /"(«^ •^»T (-»/^-»^ ___ * . XCS - • • "

Lithology

~" 30- 50 Till, medium-gray, clayey 
— 50- 85 Gravel 
_ 85-100 Till, medium-dark-gray 
_ 100-125 Gravel, sand 

125-160 Till, medium-gray, sandy 
"" 160-175 Till, medium-dark-gray, 
~ clayey, very few pebbles 
_ 175-235 Till, medium-dark-gray 

235-280 Gravel 
~ 280-340 No samples
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Hole number—continued

79D58

Lithology

Gamma 
T.C—2_ Range 100

Recording speed ?0 "/min 
Logged depth 342 feet

Density
T.C. J__Range 10 ° CPS 

Recording speed 20/Vmin 
Logged fkpfVi 342 feet

Depth
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79D58 Hole number ~
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole Mrv 7Qn5Q Mafo Topo or Map Nair^aPg . 9-07-79 Sfatte . 

Elev.:_22Aa-£a£i: Location: T. 163.5 , R.121.W, Sec. _JL_ , Tract: 

Measured:_2IL_££« BE, 76 ft

ND . County: Divide

, Drilled depth: 342 feet

Lignite beds:
Hole size: 4 3/4 in Air D Water 0 Cored: Yes Q No

Remarks: No density log run 

Lithology Geophysical logs
Lechner

Lithology

0- 2 Silt, yellowish-brown, 
~" clayey 
~ 2- 7 Till, yellowish-brown, 
- clayey 

7- 13 Sand 
13- 24 Till, brownish-gray, 

~" clayey 
24-255 Till, medium-gray, clayey 

— 255-283 Gravel and sand 
283-340 Till, brownish-gray, clayey
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Hole number—continued

79D59

Lithology

Gamma 

T.C.-2_ Range .100
Recording speed 20 

Logged depth

Density

T.C. ̂ 2__Range 100 cp
Recording speed JZOJ 

Logged depth

Depth

4-J O
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79D59 Hole number

SP 
Sens, setting 50
Recording speed_2Q*Vmin 
Logged depth 342 feet

Resistivity 
Sens, setting — 5Q
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NORTH DAKOTA GEOLOGICAL SURVEY

DivideHole Nn: 79D6n _____ MajMn Topo or Map Nar©ate: 9-07-79 State: ND ____ County:

Elev.: 2186 feetLocatjon: T.JLfiiS, R.J^J,Sec. _ 20 , Trart:cccc Driller! /fcpttv 382 feet

Measured: _I2_ft__ FSL, 128 ft Hole size: 4 3/4 in Air D Water S Cored: Yes Q No
Lignite beds: 139-146; 183-185; 232-235 ______________________

Remarks?

Lithology 
Recorded by: Clarence Carlson n*

Lithology

0- 15 Till, yellowish-brown, 
clayey 

~* 15- 22 Till, brownish-gray 
22- 92 Till, medium-dark-gray, 

_ clayey 
92-115 Gravel 

115-138 Till, medium-gray 
138-142 Lignite 

- 142-162 Claystone, greenish-gray 
162-163 Lignite
163-181 Claystone, greenish-gray 

~ 181-184 Lignite 
" 184-188 Claystone, light-greenish- 

gray 
- 188-204 Siltstone, light-greenish- 

gray 
204-212 Claystone, light-greenish- 

gray, silty 
212-214 Limestone, light-gray 

- 214-216 Claystone, brownish-gray 
- 216-220 Claystone, moderate brown 

220-227 Siltstone, light-greenish- 
gray 

"~ 227-229 Lignite 
- 229-231 Claystone, light-greenish-

gray 
_ 231-233 Claystone, brownish -gray 

carbonaceous 
233-237 Siltstone, light-brownish- 

gray 
- 237-245 Sandstone 
- 245-258 Siltstone, very light-gray 
_ 258-265 Siltstone, greenish-gray 

265-267 Claystone, brownish-gray, 
~" carbonaceous 
"" 267-270 Claystone, brownish-gray, 
- silty 

270-271 Lignite
_ 271-277 Claystone, greenish-gray
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Hole number—continued

79D60

Lithology

277-280 Siltstone, greenish-gray
• 280-285 Claystone, brownish-gray 
- 285-295 Siltstone, greenish-gray 

295-297 Claystone, brownish-gray
297-325 Siltstone, greenish-gray, 

clayey 
- 325-333 Claystone, brownish-gray
- 333-336 Lignite

336-342 Claystone, greenish-gray
342-352 Siltstone, greenish-gray
352-354 Lignite 

" 354-356 Claystone, brownish-gray 
- . 356-358 Lignite
_ 3S8-370 Claystone, greenish-gray

370-372 Claystone, brownish-gray
372-380 Claystone, greenish-gray
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79D60 Hole number

SP 
Sens, setting 
Recording sf 
Logged dept
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Hole Nn- 79D61

NORTH DAKOTA GEOLOGICAL SURVEY

Topo or Map Naa 9-08-79 County: Divide

Elev.; 21,40 fpptLocation: T. 163 g, R.102 w, Sec._H., Tract: dcdd Drilled depth: 334 feet 

Measured:__32_jEt_ FSL*. 1440 ft^j^ Hole size: 4'3/4 in Air D Water H Cored: Yes Q No E 
Lignite beds: 272-274 __________________________________

Remarks:_____________.__________________;_____________
Lithology 
Recorded by:. Clarence Carlson

Ye> Geophysical logs 
Geologist J* recorded by:

Lithology

0- 2 Silt, dark-brown 
2- 20 Till, brownish-gray, silty, 

clayey 
" 20- 74 Till, medium-gray, clayey 
- 74- 76 Gravel 
- 76-125 Till, medium-gray, clayey 

125-130 Gravel 
130-162 Till, brownish-gray 

~ 162-222 Gravel and sand, well-rounde
- 222-235 Siltstone, greenish-gray 
_ 235-240 Claystone, brownish-gray 

240-242 Claystone, very light- 
brownish-gray 

242-256 Claystone, medium-light- 
gray 

256-260 Lignite 
- 260-262 Claystone, light-gray 
_ 262-276 Lignite, and claystone, 

brownish-gray 
276-280 Claystone, greenish-gray 

- 280-286 Siltstone, light-greenish- 
gray 

__ 286-288 Lignite 
288-294 Siltstone, light-greenish- 

gray .
~ 294-302 Claystone, light-greenish- 
- gray, silty
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Hole number—continued

79D61

Lithology

Gamma 

T.C.-2_ Range 1QO_CES_
Recording speed 2Q ft/nun 

Logged depth 334 feet

Density 
T.C. _2__Range 100
Recording speed 22/t/znin 
Logged depth 334 feet

Depth

302-305 Lignite
305-312 Claystone, light-greenish

gray 
312-315 Claystone, light-greenish

gray 
315-325 Claystone, light-greenish

gray
325-327 Lignite 
327-332 Claystone, light-greenish

gray

H300
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79D61 Hole number —
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NORTH DAKOTA GEOLOGICAL SURVEY

Hol 79D63 Majfe> Topo or Map nanfl9fp . 9-06-79 ND . County: Divide

, Tract: _aaad_ _ Drilled depth: 342 feetElev.: 2188 fppt Location: T. 153 g , R.103 w , Sec. J

Measured: 514 ft. Jsfc. 70 ft p«fe Hole size: 4 3/4 in Air Q Water O Cored: Yes Q No
Lignite beds: 184-186 _________ _ ___________________

Remarks: ____________„__
Lithology
Recorded Ky? Clarence Carl son

Yet Geophysical logs 
Geologist J* recorded by: -T-mg>T-

Lithology

"" 0- 12 Clay, yellowish-brown, 
— silty 
_ 12-22 Clay, brownish-gray, silty 
_ 22-30 Clay, grayish-brown 

30- 92 Clay, medium-gray 
~ 92-103. Till, medium-dark-gray, 
~ clayey 
— 103-112 Gravel and sand 

112-135 Till, dark-brownish-gray 
135-145 Siltstone, light-gray 

~" 145-148 Claysfeone, light-gray 
- 148-150 Claystone, brownish-gray, 
- carbonaceous 
_ 150-152 Lignite
_. 152-154 Claystone, very light- 

brownish-gray 
~~ 154-162 Claystone, greenish-gray, 
"~ silty 
- 162-163 Lignite 
_ 163-165 Claystone, very light- 

brownish-gray 
"" 165-178 Siltstone, light-greenish- 
~ gray 
- 178-182 Claystone, brownish-gray 
- 182-185 Lignite 

185-193 Claystone, light-brownish- 
gray, silty 

"" 193-203 Siltstone, light-brownish- 
— gray 
- 203-210 Claystone, light-greenish- 

gray 
210-215 Siltstone, light-greenish-

gray 
"" 215-220 Claystone, brownish-gray 
- 220-222 Siltstone, light- greenish- 

gray 
_ 222-232 Sandstone, greenish-gray, 

very fine-grained, silty 
232-242 Siltstone, light-greenish- 

gray
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Hole number—continued 

79D63

Lithology

-
242-245 Claystone, light-greenish 

gray 
245-248 Claystone, light-brownish

gray 
248-256 Claystone, brownish-gray, 

silty
256-260 Siltstone, greenish-

gray
" 260-261 Lignite

261-272 Siltstone, greenish-gray
272-274 Claystone, brownish-gray
274-282 Siltstone/ light-brownishJ

gray
282-295 Claystone , greenish-gray

- 295-298 Siltstone, light-brownish-
gray

_ 298-310 Claystone, greenish-gray
310-315 Siltstone, greenish-gray
315-322 Claystone, greenish-gray
322-340 Claystone, brownish-gray
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Recording speed ?°, "/min
Lnooed depth 342 feet
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79D63 Hole number
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Hole 79D64

NORTH DAKOTA GEOLOGICAL SURVEY

to Topo or Map Nanfiafg . 9-06-79 Sfate; ND fVmniy:

Elev.:_2lsS-^eetLocation: T. JL£3_S , R.103.W, Sec.27__ , Tract: addd _Drilled depth: 270 feet
1TMT T«T^T i ,1 ,

——— ft_J&. 130 ft p§t Hole size: 4 3/4 in Air D Water H Cored: Yes Q No

Lignite beds:

Remarks: NO density locr run 

Lithology
Recorded by:. Clarence Carlson

yw Geophysical logs 
Geologist J* recorded by: ——

Lithology

0- 2 Silt, yellowish-brown 
-2-7 Till, yellowish-brown
_ 7-20 Gravel and sand 
_ 20- 35 Sand 

35- 40 Gravel 
40- 90 Sand and gravel 

~ 90- 95 Till, dark-brownish-gray, 
_ sandy 

95-160 Sand and gravel 
"" 160-270 No samples
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79D64
Hole number —

SP 
Sens, setting 50 MV
Recording speed_12 ft 
Logged depth 270 feet

Resistivity i Depth j 
Sens, setting——50_____ I M
Recording speed _£9ft/rn in i £ g 
Logged depth_270_feet £ £
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NORTH DAKOTA GEOLOGICAL SURVEY

Hr>1 7Qnfi4a Topo or Map NamQafe . 9-05-79 State . ND County:.
Divide

17° feet,. 2188 feetT^^n. Tl&L-*, R.101.W, Sec.iL_ , Tract:cabb __ Drilled depth:
Tjcw EEL _ _

Measured:-2586- ft gij, 1580 ftFWL. Hole size: 4 3/4 in Air U Water B Cored: Yes Q No 

Lignite beds: 3.41-143________________________________;_______________

Remarks: MO density log run________________\__________________________

Lithology 
Recorded by:CJ

yes Geophysical logs 
Geologist J* recorded by: __ Lechner

Lithology
T.C.

Gamma 
Range 100 cps

Recording speed 20."/min 
Logged dept&iLJ£et_

Density 
Range

Recording speed 
Logged depth .

Vmin
Depth

it O,8 I
0- 2 Topsoil, silty clay,

yellowish-brown 
2- 15 Till, yellowish-brown, -.

clayey 
15- 27 Till, yellowish-brown,

sandy
27- 36 Till, medium-gray, clayey 
36- 40 Sandy gravel 
40- 55 Sand, fine-grained 
55- 60 Till, medium-gray 
60- 62 Gravel
62-105 Till, medium-gray, clayey 
105-135 Sand and gravel 
135-138 Claystone, medium-gray 
138-140 Lignite 
140-160 Sand and gravel 
160-162 Sandstone

i /W
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79D64A Hole number "

SP Resistivity j Depth i 
Sens, setting 50 MV——— Sens, setting ——50___ | w
Recording speed JLQ_ ft/min Recording speed?2_ft/mm | % « 
Logged depth 152 fep.t jLogged depth 152 feet £ ^
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NORTH DAKOTA GEOLOGICAL SURVEY

ND . County: DivideHole No:_73O65_____ Mapp TODO or Map Nair^afe ; 9-05-79 sfafe . _____ _______

Elev.: ?1K4 feet Location: T. 163.8, R.121.W, Sec._31, Trart:bbab Drilled depth: 4Q2 feet
ITMT Pd • *^ ____

Measured: 690 ft F5E, 12 ft FWL, Hole size: 4 3/4 ln Air D Water Q Cored: Yes Q No 
Lignite beds: T37-148: 165-187; 225-228; 266-268.5______________

Remarks: _____________.__________ _______'.____________________ _
Lithology
Recorded by<clarence Carlson____________

yc> Geophysical logs 
Geologist J* recorded by: __ T.echner

Lithology
T.C.

Gamma 
Range 100 cps T.C

Density
cps

minRecording speed?CL"/min Recording speed —-"/ 
Logged depth 402 feet Logged depth 402 feet

Depth

yellowish-brown 
medium-light-

0- 2 Clay, brownish-gray, silty 
2- 27 Till, yellowish-gray, clayey 

27- 37 Till, medium-gray, clayey 
37- 55 Sand
55- 75 Clay, medium-gray, silty 
75-112 Till, medium-gray, clayey 
112-120 Siltstone, yellowish-brown,

clayey
120-123 Claystone 
123-137 Claystone

gray
137-153 Lignite
153-162 Claystone, medium-light- 

gray
162-183 Lignite 
183-195 Claystone, 
195-198 Claystone, 
198-235 No samples 
235-240 Sandstone 
240-250 Claystone,

gray
250-255 Siltstone, light-gray 
255-273 Claystone 
273-276 Lignite 
276-285 Claystone

gray
285-295 Siltstone, light-gray 
295-297 Claystone. light-brownish- 

gray, carbonaceous 
297-300 Claystone, light-gray, 

silty

medium-gray 
medium-gray

medium-light-

light-gray 

medium-li ght-

373
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Hole number—continued

79D65

Lithology

Gamma 
T.C. 2 RangelOO

O C\ f
Recording speed——"/min 

Logged depth __l£2_feet_

Density
T.C. 2 RanylOO

*? n f 
Recording speed_«/min
Logged depth 402 feet

Depth

300-305 
305-320

- 320-327

327-330 

330-335

- 335-345

345-355

" 355-360

- 360-365

365-368
368-373

' 373-380

- 380-382
_ 382-383

383-390

- 390-395

Claystone, medium-gray 
Claystone, light-gray 
Claystone, very light- 
gray
Claystone, medium-light- 
gray
Siltstone, medium-light- 
gray
Claystone, very light- 
gray
Claystone, medium-light- 
gray, silty
Siltstone, medium-light- 
gray
Claystone, light-greenish 
gray 
Lignite
Claystone, brownish-gray 
Claystone, light-greenish 
gray
Claystone, medium-gray 
Lignite
Claystone, light-greenish 
gray
Siltstone, light-greenish 
gray

-300
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-550
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79D65 Hole number -
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NORTH DAKOTA GEOLOGICAL SURVEY

Map: Mrv-mnn______ Date: 8-13-79Stafp ; ND
N

County: DivideHole Nn- 79D66

Elev.: 1893 ———— Location: T. 154 > , R.95 W. Sec. 33 f Tract: aaad __ Drilled depth: 322 feetPNL ————————

Measured: j6L53_£li_ BSL,
FEL.

Hole size: 4 3/4 in Air G Water [3 Cored: Yes Q No
Lignite beds: im-ina r 246-252; 253.5-256

Remarks:
Lithology 
Recorded stefanovsk

Yw Geophysical logs 
Geologist J* recorded by: __ T ^ f~* V* Y"\ O V*

Lithology

Gamma
T.C. .2_ RangeLQQ_cpSL
Recording speed20."/min 
Logged depth

Density 
T.C. _2_ Range 10° CPS 
Recording speed -£-"/min 
Logged depth 322 feet

Depth

~~ 0- 1 Silt, brownish-gray, clayey 
~~ 1- 13 Till, brownish-gray, silty,
- pebbly
- 13- 15 Sand, brownish-gray, fine- 
_ grained, gravelly

15- 24 Till, dusky-brown, silty, 
~ pebbly
- 24-30 Gravel 
„ 30- 35 Siltstone, olive-gray, 

clayey
35- 82 Siltstone, medium-gray, 

~~ clayey
82-104 Claystone, greenish-gray,

- silty
- 104-107 Lignite
_ 107-150 Siltstone, greenish-gray,

clayey 
150-151 Lignite

- 151-158 Siltstone, medium-gray,
- clayey
_ 158-187 Claystone, medium-gray,

silty
"~ 187-188 Lignite 
~ 188-199 Claystone, medium-gray,
- silty
_ 199-200 Lignite
_ 200-204 Claystone, medium-gray,

silty 
"" 204-205 Lignite
- 205-210 Claystone, -medium-gray,
- carbonaceous 
_ 210-211 Lignite

211-243 Claystone, dark-gray, 
~~ carbonaceous, silty 
~" 243-251 Lignite
- 251-252 Claystone, dark^gray,
- carbonaceous, silty 
_ 252-254 Lignite

254-256 Claystone, dark-gray, silty
377
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Hole number—continued

79D66

Lithology

Gamma 
T.C.J__Range 100
Recording speed 20 fymin 
Logged d»pfh 322 feet

Density
T.C. _2__Range 10° CP S 

Recording speed20_ft/min 
Logged depth 322 feet

Depth
M
t_r

*j O 
O *"*

£ s

256-263 Siltstone, dark~gray,
clayey 

263-275 Sandstone, medium-gray,
medium-grained, silty 

275-280 Siltstone, medium-gray,
clayey, sandy 

280-300 Claystone, greenish-gray,
silty

300-301 Lignite
301-303 Claystone, greenish-gray
303-304 Lignite
304-316 Claystone, greenish-gray
316-317 Lignite
317-322 Claystone, medium-gray, 

silty

378

-300

_ -100

h450 
-140

-120 

400

-500

- -160

-550

- -180

-600



79D66 Hole number -

SP
Sens, setting 50 MV 
Recording speed JL9_ it^ 
Logged depth

Resistivity 
Sens, setting ——^0

Depth

cording speed2-Q-ft/mi
depth 322 feet £

o-o

^50

-20

-100

-40:

-150

-250

— -80

-300

r-
L -100!

350

h
379



NORTH DAKOTA GEOLOGICAL SURVEY

Hole 
Blev.:

79D67 TOPO or Map NanQafe . 9-2 5-79 State: ND County; Divide

Measured:5Js2__ft__ss, 130 f 

Lignite beds:

Location: T.1M.S, R._I2$ ,~ Sec. 35 , Tract: aaad_ Drilled depth: 340 feet
Hole size: 4 3/4 in Air D Water. B Cored: Yes Q No

lo runRemarks: _Mc
Lithology
Recorded by clarence Carlson

y Geophysical logs 
Geologist J* recorded by: __ Lechner

Lithology

Gamma 
T.C. _2_ Range 100 cps
Recording speed 20.fr/min 
Logged depth 3^6 fp.et

Density 
T.P.. 2 100 Depth
T> J- j Recording speed
Lo^ed depth 336 feet

0- 5 Clay, medium-gray
5- 12 Clayey, yellowish-gray

12- 22 Till, yellowish-brown
22- 87 Till, medium dark-gray

87-135 Gravel
136-145 Till, medium-gray
145-160 Sand
160-340 No samples

380

-0-0

h50

-20

-100 .

-40

•150

-EOS60

-250

- -80

-300



Hole number—continued

79D67

Lithology

Gamma 

T.C ?, Range 100 cps
Recording speed ?D fymin 
Logged depfH 336 feet

Density
T.C. 2 Rang* 100

Depth

Recording speed 2J3/t/rnin 
Logged depth 336 feet

-300

^ -100

-350

- -120
-400

M50 
-140

-500

- -ISO

-550

- -180

-600

381



79D67 Hole number -

s
Sens, sett 
Recordin 
Logged d

0

20

40

80

100 

J JZO

^

! Id/)

1

1

i 
i
j 120

\
•4

\
-

230

310
i

-t

I -50 9

P
jnc 50 MV

D

g speed 
pptti 33

20 ft/ n
6 feet

lin

"TjiLtr'i - 
— t 1, < |

^
4s

..f ., ' i " i 

— i — i — i — |—

m

Resisti 
Sens, setting 
Recording sj: 
Logged dept

! 1 i 1

1 1 ! !

— S ; ;

^

———

— i —— i — . — 
-4— 1 1

—— i ——

j — i — i —

i i : f i

• ! j'^45

i i Uf

— i ——— i — 

FTI ——

vity Depth 
570 r _

h 336 feet £ ^

hO-0

h

^-50

* i 

>

? r~ i
-100 

-40

-150

>

% -200 60 :

-250

- -80,

^300

r~

L -100

U350

F



NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__79D68 ___Map: gtady________ Date: ? 26./79 State: ND County: Divide______ 

Elev.: 2212———— Location: T. 161 y, R. 101W, Sec.2£_, Tract:_aada__ Drilled depth: 482 ft
TTWT rt?T __ * — ————————

Hole size: 4 3/4 Air Q Water H Cored: Yes Q No E3
Measured:. PEL 

PW1L,
Lignite beds:

Remarks: ___
Lithology 
Recorded by ;C1 Carlson

-0-2 
2- 32

"~ 32- 42

- 42- 62
- 62- 75 
_ 75- 92

92- 96
- 96-142 
_ 142-155

" 155-172 
172-177

- 177-180
- 180-181 

181-187

187-195

- 195-199

199-201
201-208

~ 208-214

214-217
217-218

218-220 
220-222 
222-227 
227-260 
260-263 
263-267 
267-273 
273-279 
279-286 
286-288

^ , . Ye, Geophysical logs 
Geologist >fc recorded by: Lechner

Lithology

Silt, yellowish-brown
Till, yellowish-brown
Silt, medium-gray
Till , yellowish-brown
Till , olive-gray
Till, medium dark-gray to
medium-gray
Gravel
Till , medium-gray
Sand, light- gray, very finet-
to fine-grained
Till, olive-gray, clayey
Claystone , medium-light-
gray, silty
Siltstone , light-gray
Lignite
Siltstone, medium-light-

Recording speed 2£tfymin 
Logged depth 482 ft

medium-light-
gray
Claystone 
gray
Siltstone, medium-light- 
gray
Limestone, medium-gray 
Claystone, medium-gray 
Sandstone, medium-light- 
gray, very fine-grained, 
silty
Clay, medium-light-gray j 
Lignite and shale, brownisn- 
gray, carbonaceous ' 
Siltstone, brownish-gray 
Sand, light-gray 
Lignite 
No samples
Siltstone, light-gray 
Claystone, light-gray 
Siltstone, light-gray 
Claystone, medium-gray 
Siltstone, light-gray

Recording speed 20.fymin 
Logged depth _151 ft o

-20

Lignite 383



Hole number—continued
79D68

Lithology

288-290 Claystone, brownish-gray 
290-305 Claystone, light-greenish- 

gray 
_ 305-307 Lignite 

307-317 Claystone, light-greenish- 
» gray 

317-345 Claystone, greenish-gray 
345-346 Claystone, brownish-gray 
346-347 Lignite 
347-355 Claystone, greenish-gray 
355-357 Siltstone, light-greenish- 

gray 
357-360 Claystone, light-greenish- 

gray 
360-362 Limestone, light-gray 
362-377 Claystone, light-greenish- 

crray
377-380 Claystone, brownish-gray 
400-403 Claystone, greenish-gray 
403-406 Claystone, brownish-gray 
406-418 Claystone, very-light- 

brownish-gray 
418-429 Claystone, light-brownish 

gray 
429-440 Lignite 
440-446 Siltstone, brownish- gray, 

clayey 
446-456 Claystone, greenish-gray 
456-458 Lignite 
458-460 Claystone, light-brownish 

gray 
460-463 Claystone, light-greenish 

gray 
463-476 Claystone, brownish-gray 
476-480 Siltstone, light-greenish 

gray

Gamma 
TA 5 R^n^inn np«

o *•

Recording speed ?n ft/min 

T.n«j*rl rlftprh 482 feeto& r

t.~-i . :m~rt™ : — ntr^-ss

br_i! __ -|:f r^*J
^r^I:^£^H

f^TTrggEH
^-3^^^—

—— , — ; — if? — . —
—— =^=x*^

.^g. ——
\-

L.-^z=:__^
^--=^^

^^^=^ ——
—— , —— i ———— . —— ̂ "^5 ————— ' ——
———— ̂  i ii •"• —— ; ———
—— - ———— — "^ ——— i — . — I

———— ^f ^

= —— -.^-^.- — r~-

384

^3^.

3&0

*>

Density

Recording speed 20_it/min 
Looped d^pth 151f eet

OO L ^^

Depth

*j 0II
-300

_ -100 

-350

- -120 
-400

-450 
-140

-500 

- -160

-550

- -ISO 
-600

*



79D68 Hole number -

SP 
Sens, setting 
Recording s{ 
Lo^ed dept

0 

10

SO

^

50
^eed 2 0 ft/min
], 482 feet

! ' ' ' '

i. '

R
Sens, se 
Record] 
Logged

—— —- 

^^^

^^^

;

esistivity Depth 
tting 50 ! M
ung speed^2_ ft/min i % £ 
depth 4 82 feet £ g

MIT" [-0-0

;jj i i i

*^^fc^ ~"" — 1"_~ ^' r " !

— : ———— -100

1
1
—*

j-i

—I

385

-40!

-150

-200-60 :

-250 •

— -80i

-300

L -loo

i-350



79D68 Hole number—continued

SP 
Sens, setting 50

Resistivity 
Sens, setting 50

Recording speed _2£L_ft/ mini Recording speed 20.it/min 
Logged depth 482 feet : Logged depth 482 feet

Depth

- -IBOi

^-600 i

650 -200

-1

i 386
-I

1-700

-220

h-750



NORTH DAKOTA GEOLOGICAL SURVEY

Hole Nr>: 79D69 Map; Stadv Date: ? '26 79 State: ND County: Divide

Elev.; ,2240 Location: T.JL&L?, R.iniLf, Sec. _2S_, Tract: _addd__ Drilled depth: 442 ft
. . * rNL _ rJb.L _ _ . . . r i _.. i \ _ , • \
Measured: _25H5_££fak, 3Q ft BWL, Hole size: ^ 3/4 Ak D Water ED Cored: Yes Q No 
Lignite beds: 190-196; 222.5-224.5; 416-418_________________

Remarks:
Lithology 
Recorded clarence Carlson

Yea Geophysical logs 
Geologist J*. recorded by: __

Lithology

Gamma 
T.r 2 Range IQQcps
Recording speed2^L"/min 
Logged depth 442 ft

Density
T.C. 2 Range 1QQcPs 

Recording speed -2-Q"/min 
Logged depth ft-

Depth

°" 2
2- 27

- 27- 28
- 28- 33
- 33- 41 

41- 80 
80- 83 
83- 87

- 87- 88
88-100

100-107
107-111

" 111-112

- 112-127
- 127-155 

155-160

160-178
- 178-180 
_ 180-184

~ 184-186
"" 186-187
- 187-190
- 190-193

_ 193-198

"" 198-200

- 200-213

213-214 
"" 214-218

- 218-221

_ 221-224 
224-226

Sand, yellowish-brown,
Till/ yellowish-brown,
Gravel , sandy
Till, yellowish-brown
Till, olive gray
Till, medium-dark-gray
Gravel
Till, medium-dark-gray
Gravel
Claystone, light-gray
Siltstone, light-gray
Claystone, light-gray
Shale, brownish-gray/
lignitic
Siltstone/ light-gray 
Sandstone, light-gray 
Claystone/ yellowish- 
brown 
Sandstone 
Lignite 
Claystone 
gray 
Lignite 
Claystone 
Lignite 
Claystone
gray
Siltstone
gray
Shale/ brownish-gray,
lignitic
Siltstone
gray
Lignite
Siltstone
gray
Claystone
gray
Lignite
Claystone, brownish-gray

light-gray 

medium-light- 

brownish-gray 

light-greenish- 

light-greenish-

light-greenish-

1ight-greenish- 

light-greenish-

387

-0-0

-50

-20

-100

•40

-150

-EOS60

-250

- -80

-300



Hole number—continued

79D69

Lithology

Gamma 
TT 2 Rang,qoo cps
Recording speed 20 ' 
Logged depth_442_feet

Density 
T.C. 2 100

Recording speedZCL 
Logged depth 442 feet

Depth

*j OII
226-227 Lignite
227-234 Siltstone, light-brownish-•

gray 
234-236 Claystone, brownish-gray
236-237 Lignite
237-243 Siltstone, light-greenish- 

gray
243-244 Lignite
244-246 Claystone, light-greenish

gray 
246-254 Siltstone, light-greenish

gray, sandy 
254-260 Siltstone, light-greenish

gray
260-272 Sandstone, light-gray 
272-302 Siltstone, light-greenish

gray, sandy 
302-306 Claystone, brownish-gray
306-307 Lignite
307-312 Claystone, light-brownish

gray
312-320 Siltstone, light-brownish- 

gray 
320-322 Claystone, brownish-gray,

lignitic 
322-328 Siltstone, light-greenish

gray 
328-334 Claystone, light-greenish

gray 
334-338 Siltstone, light-brownish

gray 
338-355 Claystone, light-brownish

gray 
355-358 Siltstone, light-brownish

gray 
358-362 Claystone, brownish-gray
362-363 Lignite
363-368 Claystone, brownish-gray^

carbonaceous 
368-377 Claystone, light-brownish

gray 
377-380 Siltstone, light-greenish

gray
380-402 Claystone, greenish-gray 
402-410 Lignite 
410-440 No samples

_ -100

•450 
-140

-500

- -160

-550

- -180
-600

388



79D69 Hole number —

50
SP

Sens, setting- 
Recording speed 1P_ ft/min 
Logged depth 422 feet

Resistivity 
Sens, setting 50

!

Depth

Recording speed-JiPrt/rnin i *-j « 
Logged depth422 feet

389

0-0

•50

-20i

-100

-40!

-150

-200-60 :

-250

- -80,

^300

]

'^ -iooi
I I

;- i
^-350 i



79D69 Hole number-continued

SP 
Sens, setting 50

Resistivity 
Sens, setting __50_fc^r *v**w* **•** v • O M -I.— ... ——. —- — - - ^ —————————— jj.

Recording speed_lP_ft/miniRecording speed20."/min 
Logged depth 442_J§et__ Logged depth 442 feet

Depth
5/)

4J O

JSO^-^

[ 

h-400

-120!

h-

-450 
-140

i— 
I
h
-500

i
h i 
i i
t- -1601

L550

L -iso 
hsoo i

-650 
-200

I-

-700

-220!

390


